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PREFACE TO THE SECOND EDITION. 



Dorixo the seven years which have elapsed since the pub- 
lication in 1868 of the first edition of this Work, I have 
continued to attend to the same subjects, as far as lay in my 
power ; and I have thus accumulated a large body of addi- 
tional facts, chiefly through the kindness of many corre- 
spondents. Of these facts I have been able here to use only 
those which seemed to me the more important. I have 
omitted some statements, and corrected some errors, the dis- 
covery of which I owe to my reviewers. Many additional 
references have been given. The eleventh chapter, and that 
on Fangenesis, are those which have been most altered, parts 
having been re-modelled ; but I will give a list of the more 
important alterations for the sake of those who may possess 
the first edition of this book. 
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THE 

VARIATION OF ANIMALS AND PLANTS 

UNDER DOMESTICATION. 



DsTRODUCTION. 

The object of this work is not to describe all the many races 
of animals which have been domesticated by man, and of 
the plants which have been cultivated by him; even if I 
possessed the requisite knowledge, so gigantic an undertaking 
would be here superfluous. It is my intention to give under the 
head, of each species only such facts as I have been able to col- 
lect or observe, showing the amount and nature of the changes 
which animals and plants have undergone whilst under man’s 
dominion, or which bear on the general principles of varia- 
tion. In one case alone, namely in that of the domestic 
pigeon, I will descrilie fully all the chief races, their history, 
the amount and nature of their diffbrcnccs, and the probable 
steps by which they have been formed. I have selected this 
case, because, as we shall hereafter see, the materials are better 
than in any other ; and one case fully described will in fact 
illustrate all others. But I shall also describe domesticated 
rabbits, fowls, and ducks, with considerable fulness. 

The subjects discu8se<l in this volume are so connected that 
it is not a little difiSculttodecidehowthoycanbebestarranged. 

. I have determined in the first i>art to give, under the heads of 
the various animals and plants, a large body of facts, some 
of which may at first appear but little related to our subject, 
and to devote the latter part to general discussions. When- 
ever I have found it necessary to give numerous details, in 
support of any proposition or conclusion, small type has been 

VOL. I. B 

5 
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INTnODDCTlON. 



used. The reader will, I think, find this plan a convenience, 
for, if ho does not donbt the conclnsiun or care about the 
details, ho can easily pass them over ; yet I may be permitted 
to say that some of the disenssious thus printed deserve 
attention, at least from the professed naturalist. 

It may be useful to those who have read nothing about 
Natural Selection, if I hero give a brief sketch of the whole 
subject and of its Isjaring on the origin of species.* This is 
the more desirable, as it is impossible in the present work to 
avoid many allusions to questions which will bo fully discussed 
in future volumes. 

From a remote j>eriod, in all jwrts of the world, man has 
subjected many animals and plants to domestication or culture. 
Man has no power of altering the absolute oonditions of life ; 
he cannot change the climate of any country ; he adds no new 
element to the soil ; but he can remove an animal or plant 
from one climate or soil to another, and give it food on which 
it did not subsist in its natural state. It is an error to speak 
of man “ tam]>ering with nature ” and causing variability. If 
a man drops a piece of iron into suljihuric acid, it cannot be 
said strictly that he makes the sulphate of iron, he only 
allows their elective affinities to come into play. If organic 
beings had not ^tossessed an inherent tendency to vary, man 
could have done nothing.^ He unintentionally exposes his 
animals and plants to various conditions of life, and varia- 
bility sniten-enes, which ho cannot oven prevent or check. 
Consider the simple case of a jdaut which has been cultivated 
during a long time in its native country, and which conse- 
quently has not been subjected to any change of climate. It 
has been protected to a certain extent from the competing 
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NATURAL SELECTION. 



alluvial flat ; and lastly, it has been exposed to changes in its 
conditions, being grown sometimes in one district and some- 
times in another, in different soils. Under such circumstances, 
scarcely a plant can he name<l, though cultivated in the rudest 
manner, which has not given birth to several varieties. It can 
hardly lie maintained that during the many changes which this 
earth has undergone, and during the natural migrations of 
plants from one land or island to another, tenanted by diflorent 
species, that such plants will not often have been subjected to 
changes in their conditions analogous to those which almost 
inevitably cause cultivated plants to vary. No doubt man 
selects varying individuals, sows their seeds, and again selects 
their varying offspring. But the initial variation on which 
man works, and without which ho can do nothing, is caxjscd 
by slight changes in the conditions of life, which must often 
have occurred under nature. Man, therefore, may bo said to 
have been trying an experiment on a gigantic scale ; and it 
is an exi>eriment which nature during the long lapse of time 
has incessantly tried. Hence it follows that the principles 
of domestication are important for us. The main result 
is that organic Ixjings thus treated have varied largely, 
and the variations have been inherited. This has aj>- 
parently been one chief cause of the belief long held by some 
few naturalists that species in a state of nature undergo 
change. 

I shall in this volume treat, as fully as my materials ]x>nuit, 
the whole subject of variation under domestication. Wo may 
thus hope to obtain some light, little though it bo, on the 
causes of variability,— on the laws which govern it, such as the 
direct action of climate and food, the effects of use and disuse, 
and of correlation of growth,— and on the amount of cliange to 
which domesticate<l organisms are liable. Wo shall learn 
something of the laws of inheritance, of the effects of crossing 
different breeds, and on that sterility which often supervenes 
when organic beings are removed from their natural 
conditions of life, and likewise when they are too closely 
interbrinl. During this investigation wo shall see that the 
principle of Selection is highly important. Although man does 
not cause variability and cannot even prevent it, ho can select, 
B 2 
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preserve, and accnmulate the variations given to him by the 
hand of nature almost in any way whicli he chooses ; and 
thus ho can certainly produce a great result. Selection may 
be followed either methodically and intentionally, or unten- 
sciously and unintenUonally. Man may select and preserve 
each successive variation, with the distinct intention of im- 
proving^ and altering a breed, in accordance with a precon- 
ceived idea; and by thus adding up variations, often so 
slight as to be imperceptible by an uneducated eye, ho has 
effected wonderful changes and improvements. It can, also, 
lie clearly shown that man, without any intention or thought 
of improving the breed, by preserving in each successive 
generation the individuals which ho jirizes most, and by 
destroying the worthless individuals, slowly, though surely, 
induces great changes. As the wUl of man thus comes 
into play, we can understand how it is that domesticated 
breeds show adaptation to his wants and pleasures. We 
can further understand how it is that domestic races of 
animals and cultivated races of plants often exhibit an 
abiionnal character, as compared with natural species; for 
they have been modified not for their own benefit, but for 
that of man. 

In another work I shall discuss, if time and health permit, 
the variability of organic beings in a state of nature ; namely, 
the mdividi^ differences jiresented by animals and plants, 
and those slightly greater and generally inherited differences 
which are ranked by naturalists as varieties or geograjihical 
races. We shall see how difficult, or rather how imi>08sible 
It often is. to distinguish between races and sub-8i«cios, as 
the les8 well-marked forms have sometimes l»een denominated ; 
and again between sub-species and true species. I shall 
further attempt to show that it is the common and widely 
ranging, or, as they may be called, the dominant species, 
which most frequently vary ; and that it is the largo and 
flourishing genera which include the greatest number of 
varying s^ies. Varieties, as we shall see, may jusUy bo 
called incipient species. 

But it may be urged, granting that organic beings in a state 
of nature present some varieties,— that their organization is 
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in some slight degree plastic; granting that many animals 
and ]ilants have varicxl greatly under domestication, and that 
man by his power of selection has gone on accumulating such 
variations until ho has made strongly marked and firmly in- 
herited races ; granting all this, how, it may be asked, have 
species arisen in a state of nature ? Tho differences between 
natural varieties are slight ; whereas tho differences are con- 
siderable between tho species of the same genus, and great 
between the species of distinct genera. How do these lesser 
differences become augmented into tho gr&ter difference? 
How do varieties, or as 1 have called them incipient species, 
become converted into true and well-defined species ? How has 
each new species been adapted to the surrounding physical con- 
ditions, and to the other forms of life on which it in any way 
depends? We see on every side of us innumerable adapta- 
tions and contrivances, which have justly excited the highest 
admiration of every observer. There is, for instance, a fly 
(Cecidomyia) ’ which dep«>sit8 its eggs within the stamens 
of a Scrophnlaria, and secretes a poison which produces a gall, 
on which the larva feeds ; but there is another insect (Miso- 
campus) which deposits its eggs within the body of tho larva 
within the gall, and is thus nourished by its living prey ; so 
that here a hymenopterous insect depends on a dipterous 
insect, and this depends on its power of producing a monstrous 
growth in a particular organ of a particular plant. So it is, in 
a more or less plainly marked manner, in thousands and tens 
of thousands of cases, with the lowest as well as with tho highest 
proiiuctions of nature. 

This problem of the conversion of varieties into species, — 
that is, the augmentation of the slight differences character- 
istic of varieties into the greater differences characteristic of 
species and genera, including the admirable adaptations of 
each being to its complex organic and inorganic conditions of 
life,— has been briefly treated in my ‘ Origin of Spooies.’ It 
was there shown that all organic beings, without exception, 
tend to increase at so high a ratio, that no district, no station, 
not even tlie whole surface of the land or the whole ocean, 

• Lion Dufour in ‘ Annslu do Scienc. Nnt.’ (3rd wries. Zoolog.), tom. v. p. 6. 
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would hold the progeny of a single pair after a certain number 
of generations. The inevitable result is an ever-recurrent 
Struggle for Existence. It has truly been said that all 
nature is at war ; the strongest ultimately prevail, the 
weakest fail ; and wo well know that myriads of forms have 
disappeared from the face of the earth. If then organic lyings 
in a state of nature vary even in a slight degree, owing to 
changes in the surrounding conditions, of which wo have 
abundant geological evidence, or from any other cause; if, 
in the long course of ages, inheritable variations over arise 
in any way advantageous to any being under its excessively 
complex and changing relations of life ; and it would bo a 
strange fact if beneficial variations did never arise, seeing 
how many have arisen which man has taken advantage of for 
his own profit or pleasure ; if then these contingencies ever 
occur, and I do not see how the probability of their occur- 
rence can bo doubted, then the severe and often-rocurrent 
struggle for existence will determine that those variations, 
however slight, which are favourable shall ho preserved 
or selected, and those which are unfavourable idiall be 
destroyed. 

This preservation, during the battle for life, of varieties 
which jiossess any advantage in structure, constitution, or 
instinct, I have called Natural Selection ; and Mr. Herbert 
Spencer has well expressed the same idea by the Survival of 
the Fittest. The term “ natural selection ” is in some resj)ects 
a bad one, as it seems to imply conscious choice ; but this 
will bo disregarded after a little familiarity. No ono objects 
to chemists speaking of “ elective affinity ; ” and certainly an 
acid has no more choice in combining with a base, than the 
conditions of life have in determining whether or not a new 
form bo selected or preserved. The term is so far a good 
one as it brings into connection the production of domestic 
races by man’s power of selection, and the natural presei-va- 
tion of varieties and species in a state of nature. For brevity 
sake I sometimes speak of natural selection as an intelligent 
power ; — in the same way as astronomers sjx^ak of the attrac- 
tion of gravity as ruling the movements of the planets, or 
as agriculturists speak of man making domestic races by his 
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power of selection. In the one case, as in the other, selection 
does nothing without variability, and this depends in some 
manner on the action of the surrounding circumstances on the 
organism. I have, also, often personifitnl the word Nature ; 
for I have found it difficult to avoid this ambiguity ; but 
I mean by nature only the aggregate action and product 
of many natural laws, — and by laws only the ascertained 
sequence of events. 

It has been shown from many facts that the largest amount 
of life can be supported on each area, by great diversification 
or divergence in the structure and constitution of its inhabi- 
tants. We have, also, seen that the continued production of 
new forms through natural selection, which implies that each 
new variety has some advantage over others, inevitably 
leads to the extermination of the older and less improved 
forms. These latter are almost necessarily intermediate in 
structure, as well as in descent, between the last -produced 
forms and their original parent-species. Now, if we suppose 
a species to produce two or more varieties, and these in 
the course of time to produce other varieties, the principal 
of good being derived from diversification of structure will 
generally lead to the preservation of the most divergent 
varieties ; thus the lesser differences characteristic of varieties 
come to bo augmented into the greater differences character- 
istic of species, and, by the extermination of the older inter- 
mediate forms, new species end by being distinctly defined 
objects. Thus, also, we shall see how it is that organic 
beings can be classed by what is called a natural method 
in distinct groups — species under genera, and genera under 
families. 

As all the inhabitants of each country may be said, owing 
to their high rate of reproduction, to be striving to increase 
in numbers ; as each form comes into competition with many 
other forms in the struggle for life,— for destroy any one 
and its place will bo seiz^ by others ; as every part of the 
organization occasionally varies in some slight degree, and 
as natural selection acts exclusively by the preser\'ation of 
variations which are advantageous under the excessively 
complex conditions to which each being is exposed, no limit 
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exists to the number, singularity, and perfection of the 
contrivances and co-adaptations which may thus he pro- 
duced. An animal or a plant may thus slowly become 
related in its structure and habits in the most intricate 
manner to many other animals and plants, and to the 
physical conditions of its home. Variations in the organiza- 
tion will in some cases be aided by habit, or by the use and 
disuse of parts, and they will be governed by the direct 
action of the surrounding physical conditions and by 
correlation of growth. 

On the principles here briefly sketched out, there is no 
innate or necessary tendency in each being to its own ad- 
vancement in the scale of organization. We are almost 
compelled to look at the specialization or differentiation of 
parts or organs for different functions as the best or even sole 
standard of advancement ; for by such division of labour each 
function of body and mind is better performed. And as 
natural selection acts exclusively through the preservation of 
profitable modications of structure, and as the conditions of 
life in each area generally become more and more complex 
from the increasing number of different forms which inhabit 
it and from most of these forms acquiring a more and more 
perfect structure, we may confidently believe, that, on the 
whole, organization advances. Nevertheless a very simple 
form fitted for very simple conditions of life might remain 
for indefinite ages unaltered or unimproved ; for what would 
it profit an infusorial animalcule, for instance, or an intestinal 
worm, to become highly organized ? Members of a high group 
might even become, and this apparently has often occurred, 
fitted for simpler conditions of life ; and in this case natural 
selection would tend to simplify or degrade the organization, 
for complicated mechanism for simple actions would he useless 
or even disadvantageous. 

The arguments opposed to the theory of Natural Selection, 
have been discussed in my ‘ Origin of Species,' as far as the 
size of that work permitted, under the following heads: 
the difficulty in understanding bow very simple organs have 
been converted by small and graduated steps into highly 
perfect and complex organs ; the mar\’ellous facts of 
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Instinct ; the whole question of Hybridity ; and, lastly, the 
absence in our known geological formations of innumerable' 
links connecting all allied species. Although some of those 
difficulties are of great weight, we shall see that many of 
them are explicable on the theory of natural selection, and are 
otherwise inexplicable. 

In scientific investigations it is permitted to invent any 
hypothesis, and if it explains various large and independent 
classes of facts it rises to the rank of a well-grounded theory. 
The undulations of the ether and even its oxisteuco are hypo- 
thetical, yet every one now admits the undulatory theory of 
light. The principle of natural selection may be looked at as 
a mere hypothesis, but rendered in some degree probable by 
what we positively know of the variability of organic beings 
in a state of nature, — by what we positively know of the 
struggle for existence, and the consequent almost inevitable 
preservation of favourable variations, — and from the analogical 
formation of domestic races. Now this hypothesis may be 
tested, — and this seems to me the only fair and legitimate 
manner of considering the whole question, — by trying 
whether it explains several large and independent classes of 
facts ; such as the geological succession of organic beings, 
their distribution in past and present times, and their mutual 
affinities and homologies. If the principle of natural selection 
does explain these and other large bodies of facts, it ought to 
be received. On the ordinary view of each species having 
been indejiendontly created, we gain no scientific explanation 
of any one of these facts. We can only say that it has so 
pleased the Creator to command that the past and present 
inhabitants of the world should appear in a certain order and 
in certain areas ; that He has impressed on them the most 
extraordinary resemblances, and has classed them in groups 
snbonlinate to groups. But by such statements we gain no 
new knowledge ; we do not connect together facts and laws ; 
we explain nothing. 

It was the consideration of such large groups of facta 
as these which first led mo to take up the present subject. 
When I visited during the voyage of H.M.S. Beagle, the 
Galapagos Archipelago, situated in the Pacific Ocean about 
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600 miles from South America, I found myself surrounded 
by peculiar species of birds, reptiles, and plants, existing 
nowhere else in the world. Yet they nearly all boro an 
American stamp. In the song of the mocking-thrush, in the 
harsh cry of the carrion-hawk, in the great candlestick-like 
opuntias, I clearly perceived the neighbourhood of America, 
though the islands were separated by so many miles of ocean 
from the mainland, and differed much in their geological 
constitution and climate. Still more surprising was the fact 
that most of the inhabitants of each separate island in this 
small archipelago were specifically different, though most 
closely related to each other. The archipelago, with its 
innumerable craters and bare streams of lava, appeared to 
be of recent origin ; and thus I fancied myself brought near 
to the very act of creation. I often asked myself how these 
many peculiar animals and plants had been produced : the 
simplest answer seemed to be that the inhabitants of the 
several islands had descended from each other, undergoing 
modification in the course of their descent ; and that all the 
inhabitants of the archipelago were descendetl from those of 
the nearest land, namely America, whence colonists would 
naturally have been derived. But it lung remained to me an 
inexplicable problem how the necessary degree of modification 
could have been effected, and it would have thus remained 
fur ever, had 1 not studied domestic productions, and thus 
acquired a just idea of the power of Selection. As soon as I 
had fully realized this idea, I saw, on reading Malthus on 
Population, that Natural Selection was the inevitable result 
of the rapid increase of all organic beings ; for I was prepared 
to appreciate the struggle for existence by having long 
studied the habits of animals. 

Before visiting the Galapagos I had collected many animals 
whilst travelling from north to south on both sides of America, 
and over 3 rwhero, under conditions of life as different as it is 
possible to conceive, American forms were mot with — species 
replacing species of the same peculiar genera. Thus it was 
when the Cordilleras were ascended, or the thick tropical 
forests penetrated, or the fresh waters of America searched. 
Subsequently I visited other countries, which in all their 
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conditions of life were incomparably more like parts of South 
America, than the different parts of that continent are to 
each other ; yet in these countries, as in Australia or Southern 
Africa, the traveller cannot fail to be struck wiih the entire 
difference of their productions. Again the reflection was 
forced on mo that community of descent from the early 
inhabitants of South America would alone explain the wide 
prevalence of American tj-pes throughout that immense 
area. 

To exhume with one’s own hands the bones of extinct and 
gigantic quadrupeds brings the whole question of the 
succession of species Tividly before one’s mind ; and I found 
in South America great pieces of tesselated armour exactly 
like, but on a magnificent scale, that covering the pigmy 
armadillo ; I had found great teeth like those of the living 
sloth, and bones like those of the cavy. An analogous succes- 
sion of allied forms had been previously observed in Australia. 
Here then we see the prevalence, as if by descent, in time as 
in space, of the same types in the same areas ; and in neither 
case does the similarity of the conditions by any means seem 
sufficient to account for the similarity of the forms of life. 
It is notorious that the fossil remains of closely consecutive 
formations are closely allied in structure, and we can at once 
understand the fact if they are closely allied by descent. 
The succession of the many distinct species of the same 
genus throughout the long series of geological formations 
seems to have been unbroken or continuous. Now species 
come in gradually one by one. Ancient and extinct forme of 
life are often intermediate in character, like the words of a 
dead language with respect to its several ofishoots or living 
tongues. All these facts seemed to mo to point to descent 
with modification as the means of production of new 
species. 

The innumerable past and present inhabitants of the 
world are connected together by the most singular and 
complex affinities, and can be classed in groups under groups, 
in the same manner as varieties can be classed under species 
and sub-varieties under varieties, but with much higher 
grades of difiereuco. These complex affinities and the rules 
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for classification, receive a rational explanation on the theory 
of descent, combined with the principle of natural selection, 
which entails divergence of character and the extinction of 
interme<liato forms. How inexplicable is the similar pattern 
of the hand of a man, the foot of a dog, the wing of a bat, 
the flipper of a seal, on the doctrine of independent acts of 
creation ! how simply explained on the principle of the 
natural selection of successive slight variations in the 
diverging descendants from a single progenitor ! So it is 
with oertain parts or organs in the same individual animal 
or plant, for instance, the jaws and legs of a crab, or the 
petals, stamens, and pistils of a flower. During the many 
changes to which in the course of time organic beings have • 
been subjected, certain organs or parts have occasionally 
become at first of little use and ultimately superfluous ; and 
the retention of sneh parts in a rudimentary and useless 
ooudition is intelligible on the theory of descent. It can be 
shown that modifications of structure are generally inherited 
by the offspring at the same age at which each successive 
variation appeared in the jiarents ; it can further be shown 
that variations do not commonly supervene at a very early 
period of embryonic growth, and on those two principles wo 
can understand that most wonderful fact in the whole circuit 
of natural history, namely, the close similarity of the embryos 
within the same great class — for instance, those of mammals, 
birds, reptiles, and fish. 

It is the consideration and explanation of snch facts as 
those which has convinced me that the theory of descent 
with modification by means of natural selection is in the 
main true. These facts have as yet received no explanation 
on the theory of independent Creation ; they cannot be 
groujied together under one point of view, but «ich has to be 
considered as an ultimate fact. As the first origin of life on 
this earth, as well as the continued life of each individual, is 
at present qtiite beyond the scope of science, I do not wish to 
lay much stress on the greater simplicity of the view of a few 
forms or of only one form having been originally created, 
instead of innumerable miraculous creations having been 
necessary at innumerable periods ; though this more simple 
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view accords well with Maii|iertuis’s philosophical axiom of 
“ le«st action.” 

lu considering how far the theory of natural selection 
may be extended,- — that is, in determining from how many 
progenitors the inhabitants of the world have descended, — 
we may conclude that at least all the memixirs of the same 
class have descended from a single ancestor. A number of 
organic beings are included in the same class, because they 
present, independently of their habits of life, the same fundts- 
mental type of structure, and because they graduate into each 
other. Moreover, members of the same class can in most 
cases be shown to be closely alike at an early embryonic age. 
These facts can be explained on the belief of their descent from 
a common form ; therefore it may be safely admitted that all 
the members of the same class are descended from one pro- 
genitor. But as the members of quite distinct classes have 
something in common in structure and much in common in 
constitution, analogy would lead us one step further, and to 
infer as probable that all living creatures are descended from 
a single prototj-pe. 

I ho[ie that the reader will pause before coming to anj' 
final and hostile conclusion on the theory of natural selection. 
The reader may consult my ‘ Origin of Species ’ for a general 
sketch of the whole subject ; but in that work he has to take 
many statements on trust. In considering the theory of 
natural selection, ho will assuredly meet with weighty 
difSculiies, but these difficulties relate chiefly to subjects — 
such as the degree of perfection of the geological record, the 
means of distribution, the possibility of transitions in organs, 
(Sec. — on which wo are confessedly ignorant ; nor do we know 
how ignorant we are. If we are much more ignorant than 
is generally supposed, most of these difficulties wholly 
disappear. Let the reader reflect on the difficulty of looking 
at whole classes of facts from a new point of view. Let him 
observe how slowly, but surely, the noble views of Lyell on 
the gradual changes now in progress on the earth’s surface 
have been accepted as sufficient to account fur all that we see 
in its past histoiy. The present action of natural selection 
may seem more or less probable ; but I believe in the truth of 
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the theory, because it collects, uniler one point of view, and 
gives a rational explanation of many apparently independent 
olassett of facts.^ 



included in the present and my other 
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CHAPTER L 



DOMESriC DOGS AND CATS. 

ASCTENT VARIETIES OP THE 1)00 — RESEHBLANCE OF DOMESTIC DOGS IN TARIOFt 
00FNTRIE8 TO NATIVE CANINE SPECIES — ANIMALS NOT ACQrAINTED WITH 
MAN AT FIRST FEARLESS — DOOS RESEMBLING WOLVES AND JACKALS — HABIT 
OP BARKING AOOrlBED AND LOST— FERAL DOGS — TAN.C0L01-RED EYE-SPOTS 
—PERIOD OFOE8TATION— OFFENSIVE ODOUR— FERTIUTY OF THE RACES WHEN 
CROSSED— DIFFERENCES IS THE SEVERAL RACES IS PART DUE TO DESCENT 
FROM DISTINCT SPECIES — DIFFERENCES IN THE SKULL AND TERTU— DIFFER- 
ENCES IN THE BODY, IS CONSTITUTION — FEW IMPORTANT DIFFERENCE* 
HAVE BEEN FIXED BY SELECTION — DIRECT ACTION OF CLIMATE — WATER- 
DOGS WITH PALMATED FEET— HISTOBY OF THE CHANGES WHICH CERTAIN 
BNGIJSH RACES OF THE DOG HAVE GRADUAU.Y UNDERGONE THROUGH 
SELECnoS— EITISCnOS OF THE LESS IMPROVED SUB-BREEDR 
CATS, CROSSED WITH SEVERAL SPECIES — DIFFERENT BREEDS FOUND ONLY IN 
SEPARATED COUNTRIES — DIRECT EFFECTS OF THE CONDITIONS OP LIFE — 
FERAL CATS— INDIVIDUAL VARIABILITT. 



The first aud chief point of interest in this chapter is, whether 
the numerous domesticated varieties of the dog have descended 
from a single wild species, or from several. Some authors 
believe that all have descended from the wolf, or from the 
jackal, or from an unknown and extinct species. Others again 
believe, and this of late has boon the favourite tenet, that they 
have descended from several species, extinct and recent, more 
or loss commingled together. We shall probably never be able 
to ascertain their origin with certainty. Palieontology ' does 
not throw much light on the question, owing, on ^o one 
hand, to the close similarity of the skulls of extinct as well 
as living wolves and jackals, and owing, on the other hand, to 



' Owen, ‘ BritUh Foosil M*mmaU,’ 
Pl>. 123 to 133. Pictet’s ‘Traits do 
Pal.,’ 1853, torn, 1. p. 202. De Blain- 
vUlo, in hie ‘ Oot^Kiip^ii^. Canidee,’ 
p. 142, has largely dUctuoed the 
whole anbject, and conclndoa that 
the extinct parent of all domesticated 
dogs came nearest to the wolf in 
ergaaication, and to the jackal in 



habits. See also Boyd Dawkins, 
‘Cave Hunting,’ 1874, p. 131, tie., 
and his other publications. Jeitteles 
has discussed in great detail the 
character of the bre^ of pre-historic 
dogs: ‘Die vorgeschichtlichen Alter- 
thUmer der Stadt Olmiltx,’ II. TheiL 
1872, p. 44 to end. 



11 



© The Complete Work of Charles Darwin Online 



Itf 



Chap. I. 



the great dissimilarity of the skulls of the several breeds of 
the domestic dogs. It seems, however, that remains have 
been found in the later tertiary deposits more like those of a 
large dog than of a wolf, which favours the belief of De 
Blainville that our dogs are the descendants of a single ex- 
tinct species. On the other hand, some authors go so far as 
to assert that every chief domestic breed must have had its 
wild prototyjK). This latter view is extremely improbable : 
it allows nothing for variation ; it passes over the almost 
monstrous character of some of the breeds ; and it almost ne- 
cessarily assumes that a large number of species have become 
extinct since man domesticated the dog ; whereas we plainly 
see that wild members of the dog-family are extirpated 
by human agency with much difficulty; even so recently 
as 1710 the wolf existed in so small an island as Ireland. 

The reasons which have led various authors to infer that 
our dogs have descended from more than one wild species are 
as follows.’ Firstly, the great difference between the several 
breeds ; but this will appear of comparatively little weight, 
after we shall have seen how great are the differences between 
the several races of various domesticated animals which cer- 
tainly have descended from a single parent-form. Secondly, 
the more important fact, that, at the most anciently known 
historical periods, several breeds of the dog existed, . very 
unlike each other, and closely resembling or identical with 
breeds still alive. 

We will briefly run back through the historical records. 

* Pallas, I balieTC, originatsd this force thaa the late James Wilson, of 

doctrine in ‘Act. Acad. St. Peters- >- =- — - 

burgh,’ 1 780, Part ii. Ehrenberg has 
adrocated it, as majr be seen in De 
Ulainrille’s ‘O>tdographie,’ p. 79. It 
has been carried ' ‘ 



. imilton Smith in the 
* Naturalist Library,’ vols, lx. and x. 
Mr. W. C. Martin adopts it in his 
excellent ‘History of the Dog,’ 1843; 
as does Dr. Morton, as well as Nott 
and Gliddon, in the United States. 
Prof. Low, in his ‘ Domesticated 
Animals,’ 1843, p. 666, comes to this 
same conclusion. No one has argued 
on this side with more clearness and 



Edinburgh, in various papers read 
before the Highland Agricultural and 
W’emerian Societies. Isidore Geoffrey 
Saiat-Hilaire (‘ Hist. Nat. Gen.,’ 1860, 
tom. iil p. 107X though he belierea 
that most dogs have descended from 
the jackal, yet inclines to the I 
that some are descended from 
wolf. Prof. Gervais (‘ Hist. Nat. 
Mamm.’ 1833, tom. ii. p. 69, referring 
to the view that all the domestic 



single 



e spedes, 
“ Cette c 



u probable.” 
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The materials are remarkably deficient between the four- 
teenth century and the Boman classical period.’ At this 
latter perio<l various breeds, namely hounds, house-dogs, lap- 
dogs, Sk., existed ; but, as Dr. Walther has remarked, it is 
impossible to recognise the greater number with any cer- 
tainty. Youatt, however, gives a drawing of a beautiful 
sculpture of two greyhound puppies from the Villa of An- 
toninus. On an Assyrian monument, about 640 B.C., an 
enormoiu mastiff* is figure<l ; and according to Sir H. 
Bawlinson (as I was informed at the British Museum), 
similar dogs are still imjiorted into this same country. I 
have looked through the magnificent works of Lepsius and 
Roscllini, and on the Egyptian monuments from the fourth 
to the twelfth dynasties (i.e. from about 3400 B.a to 2100 B.c.) 
several varieties of the dog are represented ; most of them are 
allietl to greyhounds ; at the later of these periods a dog 
resembling a hound is figured, with drooping ears, but with 
a longer back and more pointed head than in our hounds. 
There is, also, a turnspit, with short and crooked legs, closely 
resembling the existing variety ; but this kind of monstrosity 
is so common with various animals, as with the ancon sheep, 
and even, according to Kengger, with jaguars in Paraguay, 
that it would be rash to look at the monumental animal as 
the parent of all our turnspits : Colonel Sykes ’ also has 
descrilxsl an Indian pariah dog as presenting the same 
monstrous character. The most ancient dog represented on 
the Egj’ptinn monuments is one of the most singular; it 
resembles a greyhound, but has long pointed ears and a short 
curled tail : a closely allied variety stiU exists in Northern 



• Bprjoaii, ‘The Varietiee of the 
Hog ; is old Sculptures asd Pktuiea,’ 
1M3. ‘Dcp Hund,’ von Dr. K. L. 
Walther, Giessen, 1817, a. 48,; this 
author seems carefulljr to have studied 
all classical works on the subject. 
Stc also Voli, ‘ Beitrige zur Kultur- 
gaschichte,’ Leipzig, 1852, a. 115 
‘Tonatl on the Hog,’ 1845, p. 6. A 
Terr full biatoiy ia given by He 
BUinrille in hia ‘ OsKographie, 
Oanidie.' 

* 1 have seen drawings of this dog 
VOL. I. 



from the tomb of the son of Eaar 
HaddoL, and clay models in the 
British Museum. .Vott and Gliddon, 
in their ‘Typos of Mankind,’ 1854, p. 
393, give a copy of these drawings. 
This dog has been called a Thibetan 
mastiff, but Mr. H. A. Oldfleld, who 
is familiar with the so-called lltibet 
mastiff, and has ezamined the draw- 
ings in the British Museum, informs 
me that he considers them different. 

‘ ‘Proc. Zoolog. Soc^’ July 12th, 
1831. 
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Africa; foi- Mr. E. Vernon Harcourt* states that the Arab 
boar-hound is “ an eccentric hieroglyi>hic animal, such as 
Cheops once hunted with, somewhat resembling the rough 
Scotch deer-hound ; their tails are curled tight round on their 
backs, and their ears stick out at right angles.” AVith this 
most ancient variety a pariah-like dog coexisted. 

We thus see that, at a period between four and five thou- 
sand years ago, various breeds, viz. pariah dogs, greyhounds, 
common hoiuids, mastifis, house-dogs, lapdogs, and turnspits, 
existed, more or less closely resembling our present breeds. 
But there is nut suflicieut evidence that any of these ancient 
dogs lielungcd to the same identical sub-varieties with our 
present dogs.’ As long as man was believed to have existed 
on this eiirth only about 6000 years, this fact of the great 
diversity of the breeds at so early a period was an argument 
of much weight that they had proc^e<l from several wild 
sources, for there would not have been sufficient time for their 
divergence and modification. But now that we know, from 
the discovery of flint tools embedded with the remains of 
extinct animals in districts which have since undergone great 
geographical changes, that man has existed for an incora- 
l«rably longer imriod, and bearing in mind that the most 
Itarlnrous nations jwsscss domestic dogs, the argument from 
insufficient time falls sway greatly in value. 

Long before the period of any historical record the dog was 
domesticated in Europe. In the Danish Middens of the Neo- 
lithic or Newer Stone period, bones of a canine animal are 
imbedded, and Steenstnip ingeniously argues that these be- 
longed to a domestic dog ; for a very largo proportit)n of the 
lx)ues of birds preserved in the refuse consists of long Ixmee, 
which it was found on trial dogs cannot devour." This ancient 



• ‘.S|»rting in Alpri*,’ p. 51. 

’ ikrjiMU gives I'ac-siinilss of the 
Egvptisn drswiags. Mr. C. L. Mnrtio 
in’hU ‘Hielory of the Dog,' 1845, 
t»piee several Kgures from the Egypt- 
ian monuroenls, and s|>eaks with 
lunch contidence with respect to their 
identity with still living dogs. Messrs. 
Nott and Gliddon (‘ Types of Mankind, 
1854, p. 388) give still more numerous 
ligures. Mr. Gliddon asserts that a 



corl-tailed greyhound, like that repre- 



M. Morlut's most interesting memoir 
in *Soc. Vandoise des 8c. Nat.’ tom. vi, 
1880, pp. 281, 299, 320. 
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dog was succeeded in Denmark during the Bronze period by 
a larger kind, presenting certain diflerences, and this again 
during the Iron period, by a still larger kind. In Switzer- 
land, we hear from Prof. RUtimeyer,* that during the Neo- 
lithic period a domesticated dog of middle size existed, whieh 
in its skull was about equally remote from the wolf and jackal, 
and partook of the characters of our hounds and setters or 
spaniels (Jagdhund und Wachtelhund). Eutimeyer insists 
strongly on the constancy of form during a very long jieriod 
of time of this the most ancient known dog. During the 
Bronze period a larger dog appeared, and this closely re- 
sembled in its jaw a dog of the same age in Denmark. 
Remains of two notably distinet varieties of the dog were 
found by Sohmerling in a cave but their age cannot l>o 
positively determined. 

The existence of a single race, remarkably constant in form 
'during the whole Neolithic period, is an interesting fact in 
contrast with what we see of the changes which the races 
underwent during the period of the successive Egyptian 
monuments, and in contrast with our existing dogs. The 
character of this animal during the Neolithic period, as given 
by Rfltimeyer, supports Do Blainville’s view that our varieties 
have descended from an unknown and extinct form. But we 
should not forget that wo know nothing with respect to the 
antiquity of man in the wanner parts of the world. ITie 
BUcccssion of the different kinds of dogs in Switzerland and 
Demuark is thought to bo duo to the immigration of conquer- 
ing tribes bringing with them their dogs; and this view 
accords with the belief that different wild canine animals 
were domesticated in different regions. Independently of 
the immigration of new races of man, wo know from the 
wide-spread presence of bronze, composed of an alloy of tin, 
how much commerce there must have been throughout 
Europe at an extremely remote period, and dogs would tlien 
prolialily have been bartered. At the present time, amongst 
the savages of the interior of Guiana, the Taruma Indians 

• ‘Die FaniiA der PfahlUuten,’ 1861, a. 117, 162. 

** De UlaioTille, ‘ Oatdographie, Caaklc.’ 

* 0 2 
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aro considered the best trainers of dogs, and possess a largo 
breed which they barter at a high price with other 
tribes." 

The main argument in favour of the several breeds of the 
dog being the descendants of distinct wild stocks, is their 
resemblance in various countries to distinct species still 
existing there. It must, however, bo admitted that the com- 
parison between the wild and domesticated animal has been 
made but in few cases with sufficient exactness. Before 
entering on details, it will be well to show that there is no 
a priori difficulty in the belief that several canine species 
have been domesticated. Members of the dog family in- 
habit nearly the whole world; and several species agree 
pretty closely in habits and structure with our several 
domesticated dogs. Mr. Gallon has shown how fond 
savages are of keeping and taming animals of all kinds. 
Social animals are the most easily subjugated by man,* 
and several species of Canidae hunt in pecks. It deserves 
notice, as bearing on other animals as well as on the 
dog, that at an extremely ancient period, when man first 
entered any ootmtry, the animals living there would have 
felt no instinctive or inherited fear of him, and would conse- 
quently have been tamed far more easily than at present. 
For instance, when the Falkland Islands were first visited by 
man, the large wolf-like dog (Cants antarcticui) fearlessly 
came to meet Byron’s sailors, who, mistaking this ignorant 
curiosity for ferocity, ran into the water to avoid them ; even 
recently a man, by holding a piece of moat in one hand and a 
knife in the other, could sometimes stick them at night. On 
an island in the Sea of Aral, when first discovered by 
Butukoff, the saigak antelopes, which aie “generally very 
timid and watchful, did not fly from us, but on the contrary 
looked at us with a sort of curiosity.’’ So, again, on the 
shores of the Mauritius, the manatee was not at first in the 
least afraid of man, and thus it has been in several quarters* 
of the woild with seals and the morse. I have elsewhere 

” Sir R. Schomburf;k hu given me liii., 1843, p. 65. 

informetion on thii bend. 8ec nleo " * Domeelicntion of Animale 
‘ Journal of R. Geograph. Soo.’ voL Ethnological Soc., Dec. 22nd, 1863, 
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shown how hlowly the native birds of several islands have 
acquired and inherited a salutary dread of man : at the Gala- 
paRi'S Archipelago I pushed with the muzzle of my gun 
hawks from a branch, and bold out a pitcher of water for 
other birds to alight on and drink. Quadrupeds and birds 
which have seldom been disturbed by man, dread him no 
more than do our English birds, the cows, or horses grazing 
in the fields. 

It is a more impoitant consideration that several canine 
species evince (as will be shown in a future chapter) no 
strong repugnance or inability to breed under confinement ; 
and the incapacity to breed under confinement is one of the 
commonest bars to domestication. Lastly, savages set the 
highest value, as we shall see in the chapter on Selection, on 
d(^ : even half-tamed animals are highly useful to them : 
the Indians of North America cross their half-wild dogs with 
wolves, and thus render them even wilder than before, but 
bolder : the savages of Guiana catch and partially tame and 
use the whelps of two wild species of Canis, as do the savages 
of Australia those of the wild Dingo. Mr. Philip King in- 
forms mo that he once trained a wild Dingo puppy to drive 
cattle, and found it very useful. From these several con- 
siderations we see that there is no difficulty in believing that 
man might have domesticated various canine species in dif- 
ferent countries. It would indeed have been a strange fact 
if one species alone had been dumostioaled throughout the 
world. 

Wo will now enter into details. The acenrate and sagacious 
Richsnlson says, “The resemblance between the Northern 
American wolves (Cants lupus, var. occidentalis) and the 
domestic dogs of the Indians is so great that the size and 
strength of the wolf seems to be the only difference. I have 
more than once mistaken a band of wolves for the dogs of 
a party of Indians ; and the howl of the animals of both 
species is prolonged so exactly in the same key that oven the 

'• ‘Journal of Raaonrehes,’ Ac., of th« antelopo, «m ‘Journal Royal 
1845, p. 393. With roapect to Canis Geograph. Soc.,’ rol. aiiii. p. 94. 
ssOarcticus, see p. 193. For the caae 
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practisod ear of the Indian fails at times to discriminate them.” 
Ho adds that the more nortliem Esquimaux dogs are not only 
oxtreinoly like the grey wolves of the Arctic circle in form 
and colour, but also nearly equal them in size. Dr. Kane 
lias often seen in his teams of sledge-dogs the oblique eye 
(n character on which some naturalists lay great stress), the 
drooping tail, and scared look of the wolf. In disposition 
the Esquimaux dogs diflFer little from wolves, and, according 
to Dr. Hayes, they are capable of no attachment to man, and 
are so savage that when hungry they will attack even their 
masters. According to Kane they readily become feral. 
Their affinity is so close with wolves that they frequently 
cross with them, and the Indians take the whelps of wolves 
' o breed of their dogs.” The half-bred wolves 
c-Picquot) cannot be tamed, “ though this 
t they do not become thoroughly well broken 
in till the second or third generation. These facts show that 
there can be but little, if any, sterility between the Esqui- 
maux dog and the wolf, for otherwise they would not be used 
to improve the breed. As Dr. Hayes says of these dogs, 
” reclaimed wolves they doubtless are.” 

North America is inhabited by a second kind of wolf, the 
prairie-wolf (Cani$ latrans), which is now looked at by all 
naturalists as specifically distinct from the common wolf; and 
is, according to Mr. J. K. Lord, in some respects intermediate 
in habits between a wolf and a fox. Sir J. Bichardson, after 
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grey wolf.” He could, in fact, detect no marked difference 
between them ; and Messrs. Nott and Gliddon give additional 
details showing their close resemblance. The dogs derived from 
the above two aboriginal sources cross together and with the 
wild wolves, at least with the G. occidenUdU, and with European 
dogs. In Florida, according to Bertram, the black wolf-dog 
of the Indians differs in nothing from the wolves of that 
country except in barking.*® 

Turning to the southern parts of the new world, Columbus 
found two kinds of dogs in the West Indies ; and Fernandez " 
describes throe in Mexico : some of these native dogs were 
dumb— that is, did not bark. In Guiana it has been known 
since the time of Buffon that the natives cross their dogs 
with an alwriginal species, apparently the Ganit eancrtvorus. 
Sir R. Schomburgk, who has so carefully explored those 
regions, writes to mo, “ I have been rejxjatedly told by the 
Arawnak Indians, who reside near the coast, that they cross 
their dogs with a wild species to improve the breed, and 
individ\ial dogs have been shown to me which certainly 
resembled the G. cancrivorwi much more than the common 
breed. It is but seldom that the Indians keep the C. cancri- 
vorm for domestic purposes, nor is the Ai, another species 
of wild dog, and which I consider to bo identical with the 
Dusicyon tilvestris of H. Smith, now much used by the Are- 
cunas for the purpose of hunting. The dogs of the Taruma 
Indians are quite distinct, and resemble Buffon ’s St. Domingo 
greyhound.” It thus appears that the natives of Guiana have 
partially domesticated two aboriginal species, and still cross 
their dogs with them ; these two species belong to a quite dif- 
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carefiil olsserver, Rengger,*' gives reasons for believing that a 
hairless dog was domesticated when America was first visited 
by Europeans : some of these dogs in Paraguay are still dumb, 
and Tschudi ** states that they suffer from cold in the Cor- 
dillera. 'niis naked dog is, however, quite distinct from that 
found preserved in the ancient Peruvian burial-places, and de- 
scribed by Tschudi, under the name of Canis ingx, as with- 
standing cold well and as barking. It is not known whether 
these two distinct kinds of dog are the descendants of native 
species, and it might bo argued that when man first migrated 
into America he brought with him from the Asiatic continent 
dogs which had not learned to bark ; but this view does not 
seem probable, as the natives along the line of their march from 
the north reclaimed, as we have seen, at least two N. American 
species of Canidas. 

Turning to the Old World, some European dogs closely 
resemble the wolf ; thus the shepherd dog of the plains of 
Hungary is white or reddish-brown, has a sharp nose, short, 
erect ears, shaggy coat, and bushy tail, and so much resembles 
a wolf that Mr. Paget, who gives this description, says he has 
known a Hungarian mistake a wolf for one of his own dogs. 
.1 eitteles, also, remarks on the close similarity of the Hungarian 
dog and wolf. Shepherd dogs in Italy must anciently have 
closely resembled wolves, for Columella (vii. 12) advises that 
white dogs bo kept, adding, “ pastor album probat, ne pro lupo 
canem feriat.” lifeveral accounts have been given of dogs and 
wolves crossing naturally ; and Pliny asserts that the Gauls 
tied their female dogs in the woods that they might cross 
with wolves.** The Euro]>ean wolf difiers slightly from that 
of North America, and has been ranked by many naturalists 
as a distinct species. The common wolf of India is also by 
some esteemed as a third species, and here again we find a 



>' * NaturgmchichU der Siluge- 
thierc von I’aragoAjr,’ 1830, a. 151. 

" Quoted in Humboldt’s * Aspects 
of Nature’ (Eng. trans.), vol. i. p. 
108. 

" Paget’s ‘Travels in Hnngarv and 
Transylvania,’ voi. i. p. 501. Jeitteles, 
• Fauna Hnngariie Superioris,’ 1862, s. 
13. See Pliny, ‘ Hist, of the World ’ 



(Eng. transl.), 8th book, ch. il.,abont 
the Gauls crossing their dogs. ^ also 
Aristotle, ‘Hist. Animal.’ lib. viii. c. 
28. For good evidence about wolves 
and dogs naturally crossing near the 
Pyrenees, see M, Mauduyt, ‘ Du Loup 
et de ses Races,’ Poitiers, 1851 ; also 
Pallas, in ‘Acta Acad. St. Petersburgh,' 
1780, part it p. 84. 
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marked resemblanco between the pariah dogs of eei-tain 
districts of India and the Indian wolf.” 

With respect to Jackals, Isidore Geoffroy Saint-IIilaire^‘ 
says that not one constant ditference can be pointed out between 
their structure and that of the smaller races of dogs, "niey 
agree closely in habits : jackals, when tamed and called by 
their master, wag their tails, lick his hands, crouch, and throw 
themselves on their bocks ; they smell at the tails of other 
dogs, and void their urine sideways ; they roll on carrion or 
on animals which they have killed ; and, lastly, when in high 
spirits, they run round in circles or in a figure of eight, wth 
their tails between their legs.” A niunber of excellent 
naturalists, from the time of Giildenstiidt to that of Ehren- 
berg, Hcm])rich, and Cretzschmar, have expressed themselves 
in the strongest terms with respect to the resemblance of the 
half-domestic dogs of Asia and Eg}*pt to jackals. M. Nord- 
mann, for instance, says, “ Lcs chicns d’Awhasie ressemblent 
4tonnamment k des chacals.” Ehrenberg” asserts that the 
domestic dogs of Lower Egji)t, and certain mummied dogs, 
have for their wild typo a species of wolf (C. lupaster) of the 
country; whereas the domestic dogs of Nubia and certain 
other mummied dogs have the closest relation to a wild species 
of the same country, viz. C. sMar, which is only a form of 
the common jackal. Pallas asserts that jackals and dogs 
sometimes natnially cross in the East; and a case is on 
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I may add that the domestic dogs on the coast of Guinea 
are fox-like animals, and are dumb.’® On the east coast of 
Africa, between lat. 4P and 6^ south, and about ten days' journey 
in the interior, a semi^domestie dog, as the Eev. S. Erhardt 
informs me, is kept, which the natives assert is derived from 
a similar wild animal. Lichtenstein says that the dogs of 
the Bosjenians present a striking resemblance even in colour 
(excepting the black stripe down the back) with the C. meao- 
melas of South Africa. Mr. E. Layard informs me that he 
has seen a Caffre dog which closely resembled an Esquimaux 
dog. In Australia the Dingo is both domesticated and wild ; 
though this animal may have been introduced aboriginally 
by man, yet it must bo considered as almost an endemic form, 
for its remains have been found in a similar state of preser- 
vation and associated with extinct mammals, so that its 
introduction must have been ancient.” 

From this resemblance of the half-domesticated dogs in 
several countries to the wild species still living there, — from 
the facility with which they can often bo crossed together, — 
from even half-tamed animals being so much valued by 
savages,— and from the other circumstances previously re- 
marked on which favour their domestication, it is highly 
probable that the domestic dogs of the world are descended 
from two well-defined species of wolf (viz. C. lupus and 
C. lalrans), and from two or three other doubtful species 
(namely, the European, Indian, and North African wolves) ; 
from at least one or two South American canine species; 
from several races or species of jackal ; and perhaps from 
one or more extinct species. Although it is possible or even 
prol»ble that domesticated dogs, introduced into any country 
and bred there for many generations, might acquire some of 
the characters proper to the aboriginal Canidw of the country, 
we can hardly thus account for introduced dogs having given’ 
•• John Barbut’* ‘ Dosmption of Mag. of Nat. Hist.’ (3rd aeriea), vol. 
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rise to two breeds in the same cotmtrj-, resembling two of its 
aboriginal species, as in the above-given cases of Guiana and 
of North America.^ 

It cannot be objected to the view of several canine species 
having been anciently domesticated, that these animals are 
tamed with difficulty : facts have been already given on this 
head, but I may add that the young of the Cants primeevus of 
India were tamed by Mr. Hodgson,*’ and became as sensible 
of caresses, and manifested as much intelligence, as any 
sporting dog of the same age. There is not much difference, 
as we have already shown and shall further see, in habits 
between the domestic dogs of the North American Indians and 
the wolves of that country, or between the Eastern pariah 
dogs and jackals, or between the dogs which have run wild 
in various countries and the several natural species of the 
famil)^ The habit of barking, however, which is almost 
universal with domesticated dogs, forms an exception, as it 
does not characterise a single natural species of the family, 
tliough I am assured that the Cams latrans of North America 
utters a noise which closely approaches a bark. But this 
habit is soon lost by dogs when tiiey become feral and is soon 
reacquired when they are again domesticated. ITie case of 
the wild dogs on the island of Juan Fernandez having become 
dumb has often been quoted, and there is reason to believe 
that the dumbness ensued in the course of thirty-three years ; 
on the other hand, dogs taken from this island by Ulloa 
reacquired Jhe habit of barking. ITie Mackenzie- 
logs, of the Cants latrans type, when brought to Eng- 
;r learned to bark properly ; but one bom in the 
Gardens “ made his 
;r dog of the same ago and si: 
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NiUson,^* a wolf-whelp reared by a bitch barks. I. Geoffroy 
Saint-Hilairo exhibited a jackal which barked with the same 
tone as any common dog.“ An interesting account has been 
given by Mr. G. Clarke of some dogs run wild on Juan de 
Nova, in the Indian Ocean ; “ they had entirely lost the 
faculty of barking ; they had no inclination for the company 
of other dogs, nor did they acquire their voice.” during a 
captivity of several months. On the island they “ congregate 
in vast packs, and catch sea-binls with as much address as 
foxes could display.” The feral dogs of La Plata have not 
become dumb ; the}' are of large size, hunt singly or in packs, 
and burrow holes for their young.“ In these habits the 
feral dogs of l.a Plata resemble wolves and jackals; both of 
which hunt either singly or in packs, and burrow holes.^* 
These feral dogs have not become uniform in colour on Juan 
Fernandez, Juan de Nova, or La Plata.®^ In Cuba the feral 
dogs are described by Poeppig as nearly all mouse-coloured, 
with short ears and light-blue eyes. In St. Domingo, Col. 
Ham. Smith says “ that the feral dogs are very large, like 
greyhounds, of a tmiform pale blue-ash, with small ears, and 
large light-brown eyes. Even the wild Dingo, though so 
anciently naturalised in Australia, “varies considerably in 
colour,” as I am informed by Mr. P. P. King : a half-bred 
Dingo reared in England showed signs of wishing to 
burrow. 
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Mrent-specics. One fact, however, with respect to the colouring of 
domestic dogs, I at one time hoped might have thrown some light 
on their origin ; and it is worth giving, as allowing how colouring 
follows laws, even in so anciently and thoroughly domesticated an 
animal os the dog. Black dogs with tan-coloured feet, whatever 
brood they may belong to, almost invariably have a tan-coloured 
spot on the upper and inner comers of each eye, and their lips are 
generally thus coloured. 1 have seen only two exceptions to this 
rule, namely, in a s^niel and terrier. Dogs of a light-brown 
colour often have a lighter, yellowish-brown spot over the eyes; 
sometimes the spot is white, and in a mongrel terrier the spot was 
black. Mr. Waring kindly examined for me a stud of fifteen grey- 
hounds in Suffolk : eleven of them were black, or black and white, 
or brindled, and these had no eye-spots ; but three were red and 
one slaty-blue, and these four had dark-coloured spots over their 
eyes. Although the spots thus sometimes differ in colour, they 
strongly tend to be tan-coloured ; this is proved by my having seen 
four spaniels, a setter, two Yorkshire shepherd (logs, a large 
mongrel, and some fox-hounds, coloured black and white, with not 
a trace of tan-colour, excepting the spo^ over the eyes, and some- 
times a little on the feet. These latter cases, and many others, 
show plainly that the colour of the feet and the eye-spots are in 
some way correlated. I have noticed, in various breeds, every 
gradation, from the whole face being tan-coloured, to a complete 
ring round the eyes, to a minute spot over the inner and upper 
comers. The spots occur in various sub-breeds of terriers and 
spaniels; in setters; in hounds of various kinds, including the 
tumspit-like German badger-hound; in shepherd dogs; in a 
mongrel, of which neither parent had the spots ; in one pure bull- 
dog, though the spots were in this ca.se almost white ; and in grey- 
hounds, — but trae black-and-tan greyhounds are excessively rare ; 
nevertheless I liave been assured by Mr. Warwick, that one ran at 
the Caledonian Champion meeting of April 1860, and was “ marked 
preci-sely like a black-and-tan terrier.” This dog, or another exactly 
the same colour, ran at the Scottish National Club on the 21st of 
March, 1865 ; and I hear from Mr. C. M. Browne, that “ there was 
no reason either on the sire or dam side for the appearance of this 
unusual colour.” Mr. Swinhoe at my request looked at the dogs in 
China, at Amoy, and he soon noticed a brown dog with yellow 

r s over the eyes. Colonel H. Smith" 6guros the magnificent 
k mastiff of Thibet with a tan-coloured stripe over the eyes, 
feet, and chaps; and what is more singular, he figures the Alco, or 
native domestic dog of Mexico, as black and white, with narrow 
tan-colourcd rings round the eyes ; at the Exhibition of dogs in 
London, May 1863, a so-called forest dog from North-West Mexico 
Was shown, which had pale tan-coloured spots over the eyes. The 
occurrence of these tan-coloured spots in dogs of such extremely 



" ‘ The Naturalist Library,’ Dogs, vol. a. pp. 4, 19. 
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different breeds, living in various parte of the world, makes the fact 
highly remarkable. 

We shall hereafter see, especially in the chapter on Pigeons, that 
TOloured marks are strongly inherited, and that they often aid us 
in discovering the primitive forms of our domestic races. Hence, 
if any wild canine species had distinctly exhibited the tan-coloured 
spots over the eyes, it might have been argued that this was the 
parent-form of nearly all our domestic races. But after looking at 
many coloured plates, and through the whole collection of skins In 
the British Museum, I can find no spedcs thus marked. It is no 
doubt possible that some extinct species was thus coloured. On 
the other hand, in looking at the various species, there seems to be 
a tolerably plain correlation between tan-coloured legs and face ; 
and less frequently Ixjtween black legs and a black face ; and this 
general rule of colouring explains to a certain extent the above- 
given cases of correlation between the eye-spots and the colour of 
the feet. Moreover, some jackals and foxes have a trace of a white 
ring round their eyes, as in O. mesomelat, V. aureui, and (judging 
from Colonel H. Smith's drawing) in O, aloper, and C. thih-h. 
Other species have a trace of a black line over the comers of the 
eyes, as in V. vuriegaiiu, einerm-varUyntuii, and fulvwt, and the wild 
Dingo. Hence I am inclined to conclude that a tendency for tan- 
coloured spots to appear over the eyes in the various breeds of 
dogs, 4 analo^us to the case observed by Dosmarest, namely, that 
when any white appears on a dog the tip of the tail is always white, 

“ de manidre k rappeler la tache terminale de mfimo couleur, qui 
caraetdrise la plupwrt des Canidcs sanvages.”" This rule, however, 
as I am assurtM by Mr. Jesse, does not invariably hold good. 

It has been objected that our domestic dogs cannot 
descended from wolves or jackals, because their periods of 
gestation are dififerent. The supposed differonoo rests on 
statements made by Buffon, Gilibert, Bechstein, and others; 
but these are now known to be erroneous ; and the period is 
found to agree in the wolf, jackal, and dog, as closely as could I 
bo expected, for it is often in some degree variable.^* Tessier, I 



“ Quoted by Prof. GervaU, ‘Hut. 
Nat. Mamm.,’ tom. ii. p. 66. 

■» that the lot 



period of eerenty-three days given by 
Buffon U easily explained by the bitch 
d the ' 



having recciv^ the dog many 
during a period of sixteen days (‘ Phil 
Transact.,' 1787, p. 353). Hunter 
found that the gestation of a mongrel 
from, wolf and dog (‘Phil. Transact.,’ 
1789, p. 160) apparently was sixty. 



three days, for she received the dog J 
more than once. The period of a j 
mongrel dog and jackal was Kfty-nine I 
days. Kred. Cuvier found the period I 
of gestation of the wolf to be (• Diet I 
Class. d’Hist Nat.' tom. iv. p. 8) two , 
months and a few days, which agrees i 
with the dog. laid. G. St.-Hilaire, | 
who has discussed the whole subject, 
and from whom I quote Bellingeri, || 
sUtes (‘Hist Nat Gen.,’ tom. iii. p. I 
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who has closely attended to this subject, allows a difference 
of four days in the gestation of the dog. The Rev. W. D. 
Fox has given me three carefully recorded cases of retrievers, 
in which the bitch was put only once to the dog ; and not 
counting this day, but counting that of parturition, the 
periods were fifty-nine, sixty-two, and sixty-seven days. The 
average period is sixty-three days ; but Bellingeri states that 
tliis applies only to largo dogs ; and that for small races it 
is from sixty to sixty-three days ; Mr. Eyton of Eyton, who 
has had much experience with dogs, also informs me that 
the time is apt to bo longer with largo than with small 
dogs. 

F. Cuvier has objected that the jackal would not have been 
domesticated on account of its offensive smell ; but savages are 
not sensitive in this respect. The degree of odour, also, differs 
in the different kinds of jackal and Colonel II. Smith makes 
a sectional division of the group with one character dependent 
on not being offensive. On the other hand, dogs — for instance, 
rough and smooth terriers — differ much in this respect ; and 
M. Godron states that the hairless so-called Ihirkish dog is 
more odoriferous than other dogs. Isidore Geoffrey '*'* gave to 
a dog the same odour as that from a jackal by feeding it on raw 
flesh. 

The belief that our dogs are desoended from wolves, jackals. 
South American Canida;, and other species, suggests a far more 
important difficulty. These animals in their undomesticated 
state,’ judging from a widely-spread analogy, would have been 
in some degree sterile if intercrossed ; and such sterility will 
bo admitted as almost certain by all those who believe that 
tlie lessened fertility of crossed forms is an infallible criterion 
of specific distinctness. Anyhow these animals keep distinct 
in the countries which they inhabit in common. On the 
other hand, all domestic dogs, which are here supiwsed to 
he descended from several distinct species, are, as far as is 
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known, mtitually fertile together. But, as Broca has well 
remarked,^* the fertility of successive generations of mongrel 
dogs has never heen scrutinised with that care which is 
thought indispensable when species are crossed. The few 
facts leading to the conclusion that the sexual feelings and 
reproductive powers differ in the several races of the dog 
when crossed are (passing over mere size as rendering pro- 
pagation diflScult) as follows : the Mexican Aloo ** apparently 
dislikes dogs of other kinds, hut this perhaps is not strictly a 
sexual feeling; the hairless endemic dog of Paraguay, ac- 
cording to Rengger, mixes less with the European races than 
these do with each other ; the Spitz dog in Germany is said 
to receive the fox more readily than do other breeds ; and Dr. 
Hodgkin states tliat a female Dingo in England attracted the 
male wild foxes. If these latter statements can be trusted, 
they prove some degree of sexual difference in the breeds of 
the dog. But the fact remains that our domestic dogs, 
differing so widely as they do in external structure, are far 
more fertile together than we have reason to believe their 
supposed wild parents would have been, Pallas assumes 
that a long course of domestication eliminates that sterility 
which the parent-species would have exhibited if only lately 
captured ; no distinct facts are recorded in support of this 
hypothesis ; but the evidence seems to mo so strong (indepen- 
dently of the evidence derived from other domesticated 
animals) in favour of our domestic dogs having descended from 
several wild stocks, that I am inclined to admit the truth of 
this hypothesis. 

There is another and closely allied difficulty consequent on 
the doctrine of the descent of our domestic dogs from several 
wild species, namely, that they do not seem to be perfectly . 
fertile with their supposed parents. But the experiment has 
not lieen quite fairly tried ; the Hungarian dog, for instance. 







© The Complete Work of Charles Darwin Online 



Chap. I. 



TUKIB PARENTAGE. 






which in external appearance so closely resembles the Euro- 
pean wolf, ought to be crossed with this wolf : and the 
pariah dogs of India with Indian wolves and jackals ; and so 
in other cases. That the sterility is very slight between 
and wolves and other Canidee is shown by 
the trouble to cross them. Buffon got four 
inerations from the wolf and dog, and the 
mongrels were perfectly fertile together.** But more lately 
M. Flonrens states positively as the result of his numerous 
experiments that hybrids from the wolf and dog, crossed 
inter te, become sterile at the third generation, and those 
from the jackal and dog at the fourth generation.** But 
these animals were closely confined ; and many wild animals, 
as wo shall see in a future chapter, are rendered by confine- 
ment in some degree or even utterly sterile. The Dingo, 
which breeds freely in Australia with our imported dogs, 
would not breed though repeatedly crossed in the Jardin des 
Plantes.** Some hounds from Central Africa, brought homo 
by Major Denham, never bred in the Tower of London 
and a similar tendency to sterility might be transmitted to 
the hybrid offspring jof a wild animal. Moreover, it appears 
that in M. Flourens’ experiments the hybrids were closely 
bnxl in and in for three or four generations ; and this cir- 
cumstance, would most certainly increase the tendency to 
sterility. Several years ago I saw confined in the Zoological 
Gardens of London a female hybrid from an English dog 
and jackal, which even in this the first generation was so 
sterile that, as I was assured by her keeper, she did not fully 
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exhibit her proper periods : but this ease was certainly 
exceptional, as numerous instances have occurred of fertile 
hybrids from these two animals. In almost all ex|>criment8 
on the crossing of animals there are so many causes of doubt, 
that it is extremely difficult to come to any positive con- 
clusion. It would, however, appear, that thoSe who l)elieve 
that our dogs are descended from several species will have 
not only to admit that their offspring after a long course of 
domestication generally lose all tendency to sterility when 
crossed together; but that between certain breeds of dogs and 
some of their supposed aboriginal parents a certain degree of 
sterility has been retained or possibly even acquired. 

Notwithstanding the difficulties in regard to fertility 
given in the last two paragraphs, when we reflect on the 
inherent improbability of man having domesticated through- 
out the world one single sjxscies alone of so widely distributed, 
so easily tamed, and so useful a group as the Caiiidee ; when 
■we leflect on the extreme antiquity of the different breeds ; 
and especially when we reflect on the close similarity, both 
in external structure and habits, between the domestic dogs 
of various, countries and the wUd species still inhabiting 
these same countries, the balance of evidence is strongly in 
favour of the multiple origin of our dogs. 



Difference! between the several Breeds of the Dog.—Ii the. 
several breeds have descended from several wild stocks, their 
difference can obviously in part !« explained by that of their 
parent species. For instance, the form of the greyhound j 
may bo jjartly accounted for by descent from some such 
animal as the slim Abyssinian Canis simensis,^^ with its 
elongated muzzle ; that of the larger dogs from the larger 
wolves, and the smaller and slighter dogs from the jackals 
and thus perhaps wo may account for certain constitutional | 
and climatal differences. But it would be a groat error 
to suppose that there has not been in addition*’ a large 



« Rilnpcl, ‘ Nene Wirbolthierc von 
AbTMtnien.' 183.5—40 ; * MnmmU.,' %. 
3!t, |.l. «iv. There U a specimen 
of this fine animal In the British 



Museum. I 

** Even Pallas admits this; see 
‘Act. Acad. St. Petersburgh,’ 1780,' 
p. 93. 
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ammiiit of variation. The intei crossing of the several 
aboriKinnl wild stocks, and of the sulmeciuently formed i aces, 
has prohahly increased the total nnmIaT of breeds, and, as 
we shall presently see, has greatly nuKlified some of them. 
But wo cannot explain by crossing the origin of such extreme 
forms as thoroughbred j^yhounds, bbsslhounds, Iml'dogs, 
Blenheim spaniels, terriers, pugs, &e., unless we believe that 
fonuH equally or more strongly characterised in these different 
resjK'cts once existed in nature. But hardly any one has 
been bold enough to supiwse that such unnatural forms ever 
did or could exist in a wild state. When compared with all 
known memlsjrs of the family of Canid® they betray a 
distinct and abnormal origin. No instance is on record of 
such dogs as bloodhounds, spaniels, true greyhounds having 
been kept by savages : they are the product of long-continued 
oivilization. 

The number of breeds and sub-breeds of the dog is great ; Youatt 
for instance, describes twelve kinds of greyhounds. I will not 
attempt to enumerate or descril® the varieties, for we cannot dis- 
erimiimte how much of their difference is due to variation, and 
how much to descent from different alwriginnl stocks. But it may 
be worth while briefly to' mention some i»ints. Commencing with 
the skull, Cuvier has admitted" that in form the differences are 
“plus fortes quo celles d’aucunes esp^cw sauvages d’un meme 
genre naturel.” The proportions of the different bones; the curva- 
ture of the lower jaw, the ixwition of the condyles with respect to 
the plane of the teeth (on which F. Cuvier foimded his classification), 
and in mastiffs the shaix) of its posterior branch ; the shape of the 
sygomatic arch, and of the temporal fossm; the position of the 
occiimt-all vary considerably." The difference in size between 
the brains of dogs belonging to large and small breeds “ is some- 
tliinf; prodigiouR ” Some dogs* brains arc high and rounded, 
while others are low, long, and narrow in front.” In the latter, 
* the olfactory lolies are visible for about half their extent, when 
the brain is seen from above, but they are wholly concealed by the 
hemispheres in other breeds.”" The dog has properly six jMnrs of 
molar teeth in the upper jaw, and seven in the lower ; but several 



** Quotrd by I. GcofTroy, * Hint. 
Nit. tom. iii. p. 453. 

" E. Onvier. in ‘Annild dn 
HnHnm.'tom. xriii. p. 337 : Ondrun, 
*Di TEipbi'e,' tom. i. p. 343; and 
Col. H. Smith, in ‘Nit. Libnry,’ 
Tol. iz. p. lot. tec alio lome 



obiemtioni on the degeneracy of 
the ikull in certain breedi, by Prof. 
Biinconi, * La Thcorie Darwinienne.* 



1874, p. 279. 

“ Dr. Burt Wilder, ‘American 
Atioc. Advancement of Science,’ 1878, 
pp. 236, 239. 
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naturnlists have aeon not rarely an additional pair in the upper 
jaw;" and Professor Gervais says that there are doRs “qni ont 
sept paires do dents supriourcs et huit inferiouros.” De Blain- 
yille“ has given full particulars on the frequency of these deviations 
in the numl)cr of the teeth, and has shown that it is not always the 
same tooth which is supernumerary. In short-muzzled races, 
according to H. Mtiller," the molar teeth stand obliquely, whilst 
in long-muzzled races they are place<l longitudinally, with ojwn 
spaces between them. The naked, so-called Egyptian or Turkish 
dog is extremely deficient in its teeth, “ — sometimes having none 
except one molar on each side; but this, though characteristic of 
the breed, must be considered as a monstrosity. M. Girard,"' who 
seems to have attended closely to the subject, soys that the jieriod 
of the apirearance of the permanent teeth differs in different dogs, 
being earlier in large dogs ; thus the mastiff assumes its adult teeth 
in four or five months, whilst in the spaniel the period is sometimes 
• more than seven or eight months. On the other hand small dogs 
are mature, and the females have arrived at the best age for 
breeding, when one year old, whereas large dogs “ are still in their 
puppyhood at this time, and take fully twice as long to develop 
^ their proportions.”** 

With respect to minor differences h'ttle need be said. Isidore 
Geoffroy has shown"* that in size some dogs are six times as long 
(the tail being excluded) as others ; and that the height relatively 
to the length of the body varies from between one to two, and one 
to nearly four. In the Scotch deer-hound there is a striking and 
remarkable difference in the size of the male and female."" Every 
one knows how the ears vary in size in different breeds, and with 
their great development their muscles become atrophied. Certain 
breeds of dogs ore described as having a deep furrow between the 
nostrils and lips. The caudal vertebr®, according to F. Cuvier, 
on whoso authority the two last statements rest, vary in numl)er; 
and the toil in English cattle and some shepherd d<^ is almost 
■ absent. The mammm vary from seven to ten in number ; Dauben- 
ton, having examined twenty-one dogs, found eight with five 
, mammm on each side ; eight with four on each side ; and the otliers 



*' kid. Geoffroy Saint - Hilaire, 
‘ Hiat. dea Anomaliea,’ 1832, tom. i. 
p. 660, Gervaia, ‘Hut. Nat. d« 
Mammittrea,' tom. ii., 1835, p. 66. 
be Ulainville (‘ OaUographie, Canidie,’ 



*• ‘ Oal^ographie, Canid»,’ p. 137. 
*• Wilraburger, ‘Modecin. Zeita- 
chrift,' I860, B. i. a. 265. 

•• Mr. Tarrell, in ‘Proc. Zoolog. 
Soe.,’ Oct. 8th, 1833. Mr. Water- 
honae abowed me a akull of one of 



these dogs, which had only a single 
molar on each aide and some imperfect 
incisors. 

•' Quoted in ‘The Veterinary,' 
London, vol. viii. p. 415. 

“ This is quoM from .Stonehenge, 
a great authority, ‘The l)og,’ 1867, 
p. 187. 

" ‘ Hist. Nat. Odn^ral,' tom. iii. p. 
448. 

•* W. Scropo, ‘ Art of Deor-Stalk- 
ing,’ p. 354. 
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with an unequal number on the two sides." Dogs have properly 
five toes in front and four behind, but a fifth toe is often added ; 
and F. Cuvier states that, when a fifth toe is present, a fourth 
cuneiform bone is developed ; and, in this case, sometimes the groat 
cuneiform bone is raised, and gives on its inner side a large arti- 
cular surface to the astragalus ; so that even the relative connection 
of the bones, the most constant of all characters, varies. These 
modifications, however, in the feet of d(^s arc not important, 
because they ought to be ranked, as De Blainville has shown," as 
monstrosities. Nevertheless they are interesting from being corre- 
lated with the size of the body, for they occur much more frequently 
with mastiffs and other large breeds than with small dogs. Closely 
allied varieties, however, sometimes differ in this respect; thus 
Mr. Hodgson states that the black-and-tan Ijissa variety of the 
Thibet mastiff has the fifth digit, whilst the Mustang sul)-variety 
is not thus characterised. The extent to which the skin is developed 
between the toes varies much ; but we shall return to this point. 
The degree to which the various breeds differ in tho perfection of 
their senses, dispositions, and inherited habits is notorious to every 
one. The breeds present some constitutional differences: tho pulse, 
says Youatt,” “ varies materially according to the breed, as well as 
to the size of the animal.” Different breeds of dogs are subject 
in different degrees to various diseases. They certainly become 
adapted to different climates under which they have long existed. 
It is notorious that most of our best European breeds deteriorate 
in India." The Rev R. Everest" believes that no one has succeeded 
in keeping tho Newfoundland dog long alive in India; so it is, 
acconiiug to Lichtenstein,” even at the Cape of Good Hope. The 
Tliiliet mastiff degenerates on tho plains of Imlia, and can live only 
on the mountains."' Lloyd” asserts that our bloodhounds and 
bulldogs have lieen tried, and cannot withstand tho cold of the 
northern European forests. 

Seeing in how many characters tho races of the dog differ 



" Quot«d by Col. Ham. Smith ia 
• Nat. Lib.,’ vol. i. p. 79. 

•* D« Blainville, ‘ OsWographie, 
Canidic,’ p. 134. F. Cuvier, ‘ Annalea 
du Jluiivura.’ tom. xviii. p. 34’2. In 
rcg.ird to maatilb, see Col. H. Smith, 
•Nat. Ub.’ vol. 1. p. 218. For the 
Thibet mastiir, see Mr. Hodgson in 
‘Journal of As. Soc. of Bengal,’ vol. i., 
1832, p. 342. 

•' ‘The Dog,’ 184.'5, ^ 188. With 
respect to diseases, Youatt asserts (p. 
167) that Ihe Italian greyhound is 
"strongly subject” to polypi in the 
matrii or vagina. ’The spaniel and 
pug (p. 18'2) are most liable to bron- 



chocele. ’The liability to distemper 
(p. 232) is extremely different in dif- 
ferent breeds. On the distemper, s c 
also Col. Hutchinson on ‘ Dog Break- 
ing,’ 1850, p. 279. 

•• See Youatt on the Dog, p. 1.5 ; 
•The Veterinary,’ London, vol. zi. p. 

* ‘ Journal of As. Soc. of Bengal,’ 
vol. iii. p. 19. 

« ‘Travels,’ vol. ii. p. 15. 

’■ Hodgson, hi ‘Journal of As. Soc. 
of Bengal.’ vol. i. p. 342. 

'• ‘ Field Sports of the North of 
Europe,’ vol. ii. p. 165. 
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from each other, and remembering Cuvier's admission that 
their skulls differ more than do those of the species of any 
natural genns, and bearing in mind how closely the bones of 
wolves, jackals, foxes, and other Canidie agree, it is remark- 
able that we meet with the statoincnt, repeated over and 
over again, that the races of the dog differ in no imirortant 
characters. A highly competent judge. Prof. Gervais,’® 
admit"! “si Ton prenait sans controls les alterations dont 
chacuu do ccs organes cat susceptible, on jrourrait croire qu’il 
y a entre les chiens domestiques des differences plus grandes 
(]ue cedes qui separent aillenrs les especes, quelqnefois meiiie 
les genres.” Some of the differences above .enumerated are 
in one respect of comparatively little value, for they are not 
characteristic of distinct breeds : no one pretends that such 
is the case with the additional molar teeth or with the number 
of mammae ; the additional digit is generally present with 
mastiffs, and some of the more important differences in the 
skull and lower jaw are more or less characteristic of varions 
breeds. But we must not forget that the predominant power 
of selection has not been applied in any of these cases ; we 
have vaiiability in important parts, but the differences have 
not been fixed by selection. Man cares for the form and 
fleetnc"8 of his greyhounds, for the size of his mastiffs, and 
formerly for the stienjith of the jaw in his bulldogs, &c. ; 
blit he cares nothing about tlie number of their molar teeth 
or maminte or digits: nor do we know that differences in 
these organs are corro'atod with, or owe their development 
to, differences in other jiarts of the body alxmt which man 
does care. 'I'hose who have attended to the subject of 
selection will admit that, nature having given variability, 
man, if he ro chose, could fix five toes to the hinder feet of 
certain breeds of dugs, as certainly as to the feet of his 
Dorking fowls : he could probably fix, but with much more 
difficulty, an additional pair of molar teeth in cither jaw, in 
the same way as he has given additional horns to certain 
breeds of sheep ; if ho wished to produce a toothless breed of 
dogs, having the so called Turkish dog with its imperfect 



» ‘ HUt. Nat. da* Mummif.,’ 1855, tom. u. pp. 66, 67. 
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teeth to work on, ho could proljohly do so, for ho has 
succeeded in makint; humloss broods of cattle and sheep. 

With respect to the precise causes and steps by which the 
several races of dogs have come to diflfer so greatly from each 
other, wo are, as in mtist other cases, profoimdly ignorant. W’e 
may attribute part of the difference in external form and con- 
stitution to inheritance from distinct wild stocks, that is to 
changes effected under nature before domestication. W o must 
attribute something to the crossing of the several domestic 
and natural races. I shall, however, soon recur to the crossing 
of races. We have already seen how often savages cross their 
dogs with wild native sjiecies ; and Pennant gives a curious 
account of the manner in which Fochabers, in Scotland, was 
stocked “ with a multitude of curs of a most wolfish aspect ” 
from a single hybrid-wolf brought into that district 
It would appear that climate to a certain extent directly 
modifies the forms of dogs. AVe have lately seen that several 
of our English breeds cannot live in India, and it is positively 
as8erte<l that when bred there for a few generations they 
degenerate not only in their mental faculties, but in form. 
Captain Williamson,’^ who carefully attended to this subject, 
states that “ hounds are the most rapid in their decline 
“greyhounds and pointers, also, rapidly decline.” But 
spaniels, after eight or nine generations, and without a cross 
from Euroi>e, are as good as their ancestors. Ur. Falconer 
infonns me that bulldogs, which have been known, when 
first brought into the country, to pin down even an elephant 
by its trunk, not only fall off after two or three generations 
in pluck and ferocity, but lose the under-hung character 
of their lower jaws ; their muzzles become finer and their 
bodies lighter. English dogs imported into India are so 
valuable that proljably due care has been taken to prevent 
their crossing with native dogs ; so that the deterioration 
cannot be thus accounted for. 'J'ho Rev. R. Everest informs 
me that ho obtained a j»ir of setters, bom in India, which 
perfectly resembled their Scotch {>arunts : he raised several 
litters from them in Delhi, taking the most stringent 
" ‘Hutorr of Qu*dru|iwU,’ 1793, '* ‘OricaUl FiolJ Sporta,' qniitnl 

Tol. i. p. 238. by Vouatt, -Tho Hog,’ p. l\ 



© The Complete Work of Charles Darwin Online 



40 



DOGS. 



Cbap. I. 



precautions to prevent a cross, but he never succeeded, though 
this was only the second generation in India, in obtaining 
a single young dog like its parents in size or make; their 
nostrils were more contracted, their noses more pointed, their 
size inferior, and their limlw more slender. So again on the 
coast of Guinea, dogs, according to Bosmau, “ alter strangely ; 
their ears grow long and stiff like those of foxes, to which 
colour they also inoline, so that in three or four years, they 
degenerate into very ugly creatures ; and in three or four 
broods their barking turns into a howl.” ’* ITiis remarkable 
tendency to rapid deterioration in Euroiiean dogs subjected 
to the climate of India and Africa, may be largely accounted 
for by reversion to a primordial condition which many animals 
exhibit, ai we shall hereafter see, when their constitutions 
are in any way disturbed. 

Some of the peculiarities characteristic of the several breeds 
of the dog have probably arisen suddenly, and, though strictly 
inherited, may be called monstrosities ; for instance, the shape 
of the legs and body in the turnspit of Europe and India ; 
the shape of the head and the under-hanging jaw in the bull- 
and pug-dog, so alike in this one respect and so unlike in all 
others. A peculiarity suddenly arising, and therefore in one 
sense deserving to be called a monstrosity, may, however, be 
increased and fixed by man’s selection. Wo can hardly doubt 
tliat long-coutinued training, as with the greyhound in 
roursing hares, as with water-dogs in swimming — and the 
want of exercise, in the case of lapdogs — must have produced 
some direct effect on their structure and instincts. But we 
shall immediately see that the most potent cause of change 
has probably been the selection, both methodical and uncon- 
scious, of slight individual difterenccs, — the latter kind of 
selection resulting from the ociasional preservation, during 
hundreds of generations, of those individual dogs which were 
the most useful to man for certain purposes and under certain 
conditions of life. In a future chapter on Selection I shall 
show that even barlnrians attend closely to the qualities of 
their dugs. This unconscious selection by man would be aided 
'* A. Momr girw this passage in his ‘ Geographical Distribution of Mammals,’ 
4to, 1866, p. 8. 
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by a kind of natural selection ; for the dogs of savages have 
partly to gain their own subsistence : for instance, in Aus- 
tralia, as we hear from Mr. Kind,” the dogs are sometimes 
compelled by want to leave their masters and provide for 
themselves : but in a few days they generally return. And 
we may infer that dogs of different shapes, sizes, and habits, 
would have the best chance of surviving under different 
circumstances, — on open sterile plains, where they have to 
run do%vn their own prey, — on rocky coasts, where they have 
to feed on crabs and fish loit in the tidal pools, as in the case 
of New Guinea and Tierra del Fuego. In this latter country, 
as I am informed by Mr. Bridges, the Catechist to the Mission, 
the dogs turn over the stones on the shore to catch the crus- 
taceans which lie beneath, and they “ are clever enough to 
knock off the shell-fish at a first blow for if this bo not 
done, shell-fish are well known to have an almost invincible 
power of adhesion. 

It has already been remarked that dogs differ in the degree 
to which their feet are weblnxl. In dogs of the Newfoundland 
breed, which are eminently aquatic in their habits, the skin, 
according to Isidore Geoffroy,’“ extends to the third jihalanges 
whilst in ordinary dogs it extends only to the second. In 
two Newfoundland dogs which I examined, when the toes 
were stretched ajwrt and viewed on the under side, the skin 
extended in a nearly straight lino between the outer margins 
of the balls of the toes ; whereas, in two terriers of distinct 
Bub-breeils, the skin viewed in the same manner was deeply 
scooped out. In Canada there is a dog which is peculiar to 
the country and common there, and this has “ half-webbed 
feet and is fond of the water.” ’• English otter-hounds are 
said to have webVjod feet : a friend examined for mo the foot 
of two, in comparison with the feet of some harriers and 
bloodliounds ; he found the skin variable in extent in all, but 
more doveloiied in the otter-hounds than in the others."" As 



" Quoted by Mr. Gallon, ‘ Donieati- 
eation of AnimaU,' p. 13. 

'• ‘ Hist. Nat. Gin.,’ tom. Hi. p. 450. 
” Mr. Greenhow on the Canadian 
Dog, in Loudon’s ‘ Mag. of Nat. Hist.’ 



Tol. Ti., 18.33, p. .311. 

•• *■« Mr. C. O. Gn>om-Napier on 
the webbing of the hind feet of Otter- 
hounds, in ‘Land and Water,’ Oct. 
13th, 1866, p. 270. 
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aquatic animals which belong to quite different orders have 
woblxxl feet, there can he no doubt that this structure would 
be serviceable to dogs that frequent the water. We may 
confidently infer that no man ever selected his water-dogs 
by the extent to which the skin was devclojjed Iretween their 
toes ; but what he does, is to preserve and breed from those 
individuals which hunt best in the water, or best retrieve 
wounded game, and thus ho unconsciously selects dogs with 
feet slightly better webbed. The effects of use from the 
frequent stretching apart of the toes will likewise aid in the 
result. Man thus closely imitates Natural Selection. We 
have an excellent illustration of this same 'process in North 
America, where, according to Sir J. Richardson,*' all the 
wolves, foxes, and alx>riginal domestic dogs have their feet 
broader than in the corresponding species of the Old World, 
and “well calculated for running on the snow.” Now, in 
these Arctic regions, the life or death of every animal will 
often depend on its success in hunting over the snow when 
soft ; and this will in part depend on the feet being broad ; 
yet they must not be so broad as to interfere with the activity 
of the animal when the ground is sticky, or with its power 
of burrowing holes, or with other necessary habits of life. 

As changes in domestic breeds which take place so slowly 
are not to bo noticed at any one period, whether due to the 
selection of individual variations or of differences resulting 
from crosses, are most important in understanding the origin 
of our domestic productions, and likewise in throwing indirect 
light on the changes effected under nature, I will give in detail 
such cases as I have fjeen able to collect. Lawrence,*’ who 
paid particular attention to the history of the foxhound, 
writing in 1829, says that l>etwecn eighty and ninety years 
before “ an entirely new foxhound was raised through the 
breeder’s art,” the cars of the old southern hound l>eing 
reduced, the bone and bulk lightened, the waist increased in 
length, and the stature somewhat added to. It is Ijclieved . 
that this was effected by a cross with a greyhound. With 

‘Fauiui BoreAli-Americana,’ •’ ‘ The Horse io «H his Varieties,’ 
183y, p. 62. &c., 1826, pp. 230, 234. 
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respect to this latter dog, Yonatt,*® who is generally caiitious 
in his statements, says that the greyhound within the last 
fifty years, that is before the commencement of the present 
century, “ assumed a somewhat different character from that 
which he once poescssed. lie is now distinguished by a 
beautiful symmetry of form, of which he could not once 
boast, and ho has even superior speed to that which he 
formerly exhibited. He is no longer used to struggle with 
deer, but contends with his fellows over a shorter and 
speedier course.” An able writer “ believes that otrr English 
greyhounds are the descendants, progressively improved, of the 
largo rough greyhounds which existed in Scotland so early 
as the third century. A cross at some former period with 
the Italian greyhound has been suspected ; but this seems 
hardly probable, considering the feebleness of this latter 
breed. Lord Orford, as is well known, crossed his famous 
greyhoimds, which failed in courage, with a bulldog— this 
breed being chosen from being erroneously supposed to be 
deficient in the power of scent ; “ after the sixth or seventh 
generation,” says Youatt, “ there was not a vestige left of 
the form of the bulldog, but his courage and indomitable 
perseverance remained.” 

Youatt infers, from a comparison of an old picture of King 
Charles’s spaniels with the living dog, that “ the breed of the 
present day is materially altered for the worse the muzzle 
has become shorter, the forehead more prominent, and the eyes 
larger ; the changes in this case have probably been due to 
simple selection. The setter, as this author remarks in another 
place, “ is evidently the large spaniel improved to his present 
peculiar size and beauty, and taught another way of marking 
his game. If the form of the dog were not sufficiently satis- 
fimtory on this point, wo might have recourse to history ; ” 
ho then refers to a document dated 1685 bearing on this 
subject, and adds that the pure Irish setter shows no signs 
of a cross with the pointer, which some authors suspect 
has been the case with the English setter. The bulldog is an 

•* ‘The Dog,’ 1845, pp. .31, 35; •• In the ‘Encyclop. of RurnI 

with rwpect to King Charleo’s epnniel, Sports,’ p. 557. 



© The Complete Work of Charles Darwin Online 



44 



stiff since the time of Shakspeare ; 
1, as shown by Prestwick Eaton’s 



English breed, and as I hear from Mr. G. E. 
have originated froi 

but certainly existed in 1631, as shown by 
letters. There can be no doubt that the fancy bulldogs of 
the pre.sent day, now that they are not used for brill-baiting, 
have become greatly reduced in size, without any express 
intention on the part of the breeder. Our pointers are 
certainly descended from a Spanish breed, as even their 
present names, Don, Ponto, Carlos, &c., show ; it is said that 
they were not known in England before the Revolution in 
1 688 ; ** but the breed since its introduction has been much 
modiBed, for Mr. P>orrow, wjio is a sportsman and knows 
Spain intimately well, informs me that he has not seen in 
that country any breed “ corresponding in figure with the 
English pointer ; but there are genuine pointers near Xeros 
which have been imported by English gentlemen.” A nearly 
parallel case is offered by the Newfoundland dog, which was 
certainly brought into England from that country, but wdiich 
has since been so much modified that, as several writers have 
observed, it does not now closely resemble any existing native 
dog in Newfoundland."’ 

These several cases of slow and gradual changes in our 
English dogs possess some interest ; for though the changes 
have generally, but not invariably, been caused by one or 
two crosses with a distinct breed, yet we may feel sure, from 
the well-known extreme variability of crossed breeds, that 
rigorous and long-continued selection must have been prac- 
tised, in order to improve them in a definite manner. As 
9 any strain or family became slightly improved or 
I to alter circumstances, it would tend to 
e older and less improved strains. For instance, 
lie old foxhound was improved by a cross with the 
or by simple selection, and assumed its jiresent 
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I character— and the change was probably desired owing to 
the increased fleetness of onr hunters— it rapidly spread 
throughout the country, and is now everywhere nearly 
uniform. But the process of improvement is still going on 
for every one tries to improve his strain by occasionally 
procuring dogs from the best kennels. Through this process 
of gradual substitution the old English hound has been lost ; 
and so it has been with the Irish wolf-dog, the old English 
hulldog, and several other breeds, such as the alaunt, as 1 am 
informed by Mr. Jesse. But the extinction of former breeds 
is apparently aided by another cause ; for whenever a breed 
is kept in scanty numbers, as at present with the bloodhound, 
it is reared with some difficulty, apparently from the evil 
effects of long-continued close interbreeding. As several 
breeds of the dog have been slightly but sensibly modified 
within so short a period as the last one or two centuries, by 
the selection of the best individuals, modified in many cases 
by crosses with other breeds ; and as we shall hereafter see 
that the breeding of dogs was attended to in ancient times, 
' as it still is by savages, we may conclude that we have in 
I selection, even if only occasionally practised, a potent means 
of modification. 

I Domestic Cats. 

j Cats have been domesticated in the East from an ancient 
periwl ; Mr. Blyth informs me that they are mentioned in a 
! Sanskrit writing 2000 years old, and in Egypt their antiquity 

^ is known to be even greater, as shown by monumental draw- 

ings and their mummied bodies. These mummies, according 
' to Do Blainville,*“ who has particularly studied the subject, 
belong to no less than three species, namely, F. caligulata, 
bvbattes, and chaus. The two former species are said to be 
still found, both wild and domesticated, in parts of Egypt. 
F. cedigulaia presents a difference in the first inferior milk 
molar tooth, as compared with the domestic cats of Europe, 
which makes De Blainville conclude that it is not one of the 

** D« BlainTille, ‘ Ostilographie, other mummied ipeciee. He quote* 
FelU,' p. 65, on the cheructer of Ehrenburg on F. muucutata being 
talijulata ; pp. 85, 89, 90, 175, on the mummied. 



© The Complete Work of Charles Darwin Online 



46 



DOMESTIC CATS. 



parent-forms of our cats. Several naturalists, as Pallas, 
Teniininek, Blyth, believe that domestic cats are the descend- 
ants of several species commingle*! : it is certain that cats 
cross readily with various wild specie-s, and it would appear 
that the character of the domestic breeds has, at least in some 
cases, been thus affected. Sir W. Jardine has no doubt that, 

“ in the north of Scotland, there has lieen occasional crossing 
with our native sjiecies (F. sylvestrit), and that the result of 
the«e crosses has been kept in our houses. I have seen,” he 
add', “ many cats very closely resembling the wild cat, and 
one or two that could scarcely be distinguished from it.” Mr. 
Blyth *• remarks on this passage, “ but such cats are never 
seen in the southern parts of England ; still, as compared 
with any Indian tame cat, the affinity of the ordinary British 
cat to F. gyhettris is manifest ; and due I stispect to frequent 
intermixture at a time when the tame cat was first introduced 
into Britain and continued rare, while the wild species was 
far more abundant than at present.” In Ilungary. Jeitteles 
was assured on trustworthy authority that a wild male cat 
crossed with a female domestic cat, and that the hybrids long 
lived in a domesticated state. In Algiers the domestic cat 
has crossed with the wild cat {F. lybica) of that country.** 
In South Africa as Jlr. E. Layard informs me, the domertio « 
cat intermingles freely with the wild F. caffra ; he has seen I 
a pair of hybrids which were quite tamo and particularly | 
attached to the lady who brought them up ; and Mr. Fry has 
found that these hybrids are fertile. In India the domestic 
cat, according to Mr. Blyth, has crossed with four Indian species. 
With respect to one of these species, F. chaus, an excellent 
observer. Sir W. Elliot, informs me that ho once killed, 
near Madras, a wild brood, which were evidently hybrids 
from the domestic cat; these young animals had a thick 
lynx-like tail and the broad brown bar on the inside of the 
forearm characteristic of F. chaus. Sir W. Elliot adds that he 



•• Asiatic Soc. of Cal. 
tor’s Rc|iort, Aug. 1856. Tns passage 
from Sir W. Jardine is quoted from 
this Reimrt. Mr. Blvth, who has 
especially attended to the wild and 
domestic cats ot India, has given in 



" ‘Fauna Hungarise Sup.,’ 1862, 
" laid. Geoffroy Saint - Hilaire, 
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has often observed this same mark on the forearms of domestic 
cats in India. Mr. Blyth states that domestic cats poloured 
nearly like F. ehaus, but not resembling that species in shape, 
abound in Bengal ; ho adds, “ such a colouration is utterly 
unknown in European cats, and the proper tabby markings 
(pale streaks on a black ground, peculiarly and symmetrically 
disposed), so common in English cats, are never seen in those 
of India.” Dr. D. Short has assured Mr. Blyth that, at 
Hansi, hybrids between the common cat and F. ornata (or 
torquaUx) occur, “ and that many of the domestic cats of that 
part of India were undistinguishable from the ■wild F. omata” 
Azara states, but only on the authority of the inhabitants, 
that in Paraguay the cat has crossed with two native species. 
From these several cases wo see that in Europe, Asia, Africa, 
and America, the common cat, which lives a freer life than 
most other domesticated animals, has crossed with various 
wild species ; and that in some instances the crossing has . 
been sufiSciently frequent to a fleet the character of the 
breed. 

Whetlior domestic cats have descended from several distinct 
species, or have only been modified by occasional crosses, their 
fertility, as far as is known, is unimpaired. The large Angora 
or Persian cat is the most distinct in structure and habits 
of all the domestic breeds ; and is believed by Pallas, but on 
no distinct evidence, to be deseended from the F. manul of 
middle Asia ; and I am assured by Mr. Blyth that the Angora 
cat breeds freely with Indian cats, which, as we have already 
seen, have apparently been much crossed with F. cJiaxu. In 
England half-bred Angora cats are perfectly fertile with one 
another. 

Within the same country wo do not meet with distinct 
races of the cat, as wo do of dogs and of most other domestic 
animals ; though the cats of the same country present a con- 
siderable amount of fluctuating variability. The explanation 
obviously is that, from their nocturnal and rambling habits, 
judiscriminatc crossing cannot without much trouble be pre- 
vented. Selection cannot be brought into play to produce 
distinct breeds, or to keep those distinct which have been 
” ‘ Proc. Eoolog. Soc.,’ 1883, p. 184. 
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imported from foreign lands. On the other hand, in islands 
and in countries completely separated from each other, we 
meet with breeds more or loss distinct ; and these cases are 
worth giving, showing that the scarcity of distinct races in 
the same country is not caused by a deficiency of variability 
in the animal. The tailless cats'of the Isle of 5Ian are said 
to differ from common cats not only in the want of a tail, but 
in the greater length of their hind legs, in the size of their 
heads, and in habits. The Creole cat of Antigua, as I am 
informed by Mr. Nicholson, is smaller, and has a more elon- 
gated head, than the British cat. In Ceylon, as Mr. Thwaites 
writes to mo, every one at first notices the different appear- 
ance of the native cat from the English animal ; it is of small 
size, with closely lying hairs ; its head is small, with a re- 
ceding forehead ; but the ears are largo and sharp ; altogether 
it has what is there called a “ low-caste ” appearance. Reng- 
gor” says that the domestic cat, which has been bred for 
300 years in Paraguay, presents a striking difference from the 
European cat; it is smaller by a fourth, has a more lanky 
body, its hair is short, shining, scanty, and lies close, espe- 
cially on the tail : he adds that the change has been less at 
Ascension, the capital of Paraguay, owing to the continual 
crossing with newly imported cats; and this fact well illus- 
trates the importance of separation. The conditions of life 
in Paraguay appear not to be highly favourable to the cat, 
for, though they have run half-wild, they do not become 
thoroughly feral, like so many other European animals. In 
another part of South America, according to Roulin,*‘ the 
introduced cat has lost the habit of uttering its hideous 
nocturnal howl. The Rev. W. D. Fox purcha.sed a cat in 
Portsmouth, which ho was told came from the coast of 
Guinea; its skin was black and wrinkled, fur bluish-grey 
and short, its ears rather bare, legs long, and whole aspect 
peculiar. This “negro” cat was fertile with common cats. 
On the opposite coast of Africa, at Mombas, Captain Owen, 

•• ‘Sangethiere von Paraguay,’ Savana; Acad. Roy. dss Sciencaa,’ 
1830, 8.212. tom. Ti. p. 346. Gomara first noticed 

** ■ Mem. prdsentda par direra this fact in 1554. 
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K.N.,’* states that all the cats are covered wdtli short stiff 
hair instead yf fur : he gives a curious Account of a cat from 
Algoa Bay, which had been kept for some time on board and 
could be identified with certainty ; this animal was left for 
only eight weeks at Mombas, but during that short period it 
“ underwent a complete metamorphosis, having parted with 
its sandy-coloured fur.” A cat from the Cape of Good Hope 
has been described by Desmarest as remarkable from a red 
strijio extending along the whole length of its back. Through- 
out an immense area, namely, the Malayan archipelago, Siam, 
Pegu, and Burmah, all the cats have truncated tails about 
half the proper length,** often with a sort of knot at the end 
In the Caroline archipelago the cats have very long legs, and 
are of a reddish-yellow colour.*’ In China a breed has droop- 
ing ears. At Tobolsk, acoonling to Gmelin, there is a re- 
coloured breed. In Asia, also, wo find the weU-known Angora 
or Persian breed. 

The domestic cat has run wild in several countries, and 
everywhere assumes, as far as can be judged by the short 
recordetl descriptions, a uniform character. Near Maldonado, 
in La Plata, I shot one which seemed jx-rfectly wild ; it was 
carefull;y examined by Mr. Waterhouse,** who found nothing 
remarkable in it, excepting its great size. In New Zealand 
according to Dieffenbach, the feral cats assume a streaky grey 
colour like that of wild cats ; and this is the case with the 
half-wild cats of the Scotch Highlands. 

Wo have seen that distant countries possess distinct 
domestic races of the cat. The differences may he in part 
due to descent from several aboriginal species, or at least to 
crosses with them. In some cases, as in Paraguay, Mombas, 
and Antigua, the differences seem due to the direct action of 
different conditions of life. In other cases some slight effect 
may possibly bo attributed to natural selection, as cats in 



« of Voyage*,’ vol. ii. 

p. 180 . 

•* J. Crawfurd, ‘ Descript. Diet, of 
the Indian Islands,’ p. 255. The 
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many canes have largely to support themselves and to escape 
diverse dangers. But man, owing to the difficiilty of pairing 
cats, has done nothing by methodical selection ; and probably 
very little by unintentional selection ; though in each litter 
ho generally saves the prettiest, and values most a good breed 
of mouse- or rat-catchers. Those cats which have a strong 
tendency to prowl after game, generally get destroyed by 
trajw. As cats are so much petted, a breed bearing the same 
relation to other cats, that lajxlogs bear to larger dogs, would 
have been much valued; and if selection could have been 
apjdied, we should certainly have had many breeds in each 
long-civilis^ed country, for there is plenty of variability to 
work upon. 

We see in this country considerable diversity in size, some 
in the projxirtions of the body, and extreme variability in 
colouring. I have only lately attended to this subject, but 
have already heard of some singular cases of variation ; one 
of a cat bom in the West Indies toothless, and remaining so 
all its life. Mr. Tegetmeier has shown me the skull of a 
female cat with its canines so much developed that they 
protmdod uncovered beyond the lips; the tooth with the 
fang being '95, and the part projecting from the gum ‘6 of 
an inch in length. I have heard of several families of six- 
toed cats, in one of which the peculiarity had been trans- 
mitted for at least three generations. The tail varies greatly 
in length ; I have seen a cat which always carried its tail 
■flat on its back when pleased. The ears vary in sha{>e, and 
certain strains, in England, inherit a pencil-like tuft of hairs, 
alxjve a quarter of an inch in length, on the tips of their 
oars ; and this same peculiarity, according to Mr. Blyth, cha- 
racterises some cats in India. The great variability in the 
length of the tail and the lynx-like tufts of hairs on the ears 
are api>arontly analogous to dificrenoes in certain wild s|>ocies 
of the genus. A much more important difference, according 
to Daulwnton,** is that the intestines of domestic cats are 
wider, and a third longer than in wild cats of the same size ; 
and this apparently has been by their less strictly carnivoroiu 
diet. 



** Quoted bj Ibid. Geodroj, * Hist. Mit. Gi-o., tom iii. p. 427. 
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HORSE.— DIFFERENCES IN THE BREEDS— IXDIVIDrAL VARIABIUTT OF— 
DIRECT EFFECTS OF THE CONDmONS OF LIFE — CAN WITHSTAND UCCH COLD 
^BREEDS MUCH MODIFIED BY SELECTION— COLOURS OF THE HORSE— 
DAWLING— DARK STRIPES ON THE SPINE, LEGS. SHOULDERS, AND FOREHEAD 
— DUN-OOLOURED HORSES MOST FREQl'ENTLY STRIPED— STRIPES PROBABLY 
DUE TO REVERSION TO THE PRIMITIVE STATE OP THE HORSE. 

ASSES. — BREEDS OF^-COLOUR OF — LEO- AND SHOULDER- STRIPES — SHOULDER* 
STRIPES SOMETIMES ABSENT, SOMETIMES FORKED. 



The history of the Horse is lost in antiquity. Remains of 
this animal in a domesticated condition have heen found in 
the Swiss lake-dwellings, belonging to the Neolithic porioil.' 
At the present time tlie number of breeds is great, as may bo 
seen by consulting any treatise on the Horse.’ Looking 
only to the native ponies of Great Britain, those of the 
Shetland Isles, Wales, the New Forest, and Devonsliire are 
distinguishable ; and so it is, amongst other instances, with 
each sejiarate island in the great Malay archipelago.’ Some 
of the breeds present great differences in size, shape of cars, 
length of mane, proportions of the body, form of the withers 
and hind quarters, and especially in the head. Compare the 
race-horse, dray-horse, and a Shetland pony in size, con- 
figuration, and disposition ; and see how much greater the 
dificreneo is than between the seven or eight other living 
species of the genus Equus. 



• Rotimeyer, ‘Fatnu der Pfahl- 
bautau,’ 1861, a. 122. 

• See Youatt on the Horn : J. 
Uirranco on the Horae, 1829; W. C. 
L Martin, ‘ Hiatory of the Horae,' 
1845: Col. H. Smith, in ‘Nat. 
Lihrarr, Horaea,’ 1841, Tol. xii. : 
Prof. Veith, ‘ Die naturgeach. Haua- 
Angethiere,’ 1856. 

• Crawfurd, ‘ Deacript. Diet, of 
Indlaa lalanda,' 1856, p. 153. “Thera 



island haring at least one peculiar to 
it." Thus in Sumatra there are at 
least two breeds; in Achin and Batu- 
bara one; in Jart aereral breeds; 
one in Bali, Lomboc, Sumbawa (one 
of the beat breeds), Tambora, Biroa, 
Ounnng-api, Celeb^ Sumba, and 
Philippines. Other breeds are apeci- 
6ed by Zollinger in the ‘ Journal of 
the Indian Archipelago,’ rot. t. p.343. 
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Of individual variations not knovra to characterise par- 
t cular breeds, and not }i;rcat or injurious enough to be called 
inonstrositics, I have not collected many cases. Jlr. G. Brown, 
of the Cireiicoster Agricultural College, who has particularly 
attended to the dentition of our domestic animals, writes to 
me that ho has “several times noticed eight ]rcriuanent 
incisors instead of six in the jaw.” Male horses only 
should have eanincs, but they are occasionally found in the 
mare, though a small size.* The number of ribs on each 
side is properly eighteen, but Youatt‘ asserts that, not 
unfrc<iuoutly there are nineteen, the additional one being 
always the posterior rib. It is a remarkable fact that the 
ancient Indian horse is said in the Eig-Veda to have only 
seventeen ribs ; and M. Pietrement,* who has called attention 
to this subject, gives various reasons for placing full trust in 
this statement, more esjHJcially as during former times the 
Hindoos carefuEy counted the bones of animals. I have seen 
several notices of variations in the bones of the leg; thus 
Mr. Price ’ si>eaks of an additional bone in the hock, and of 
certain abnormal api>earanccs between the tibia and astra- 
galus, as quite common in Irish horses, and not due to disease. 
Horses have often been observed, according to M. Gaudry,” 
to ijossess a trapezium and a rudiment of a fifth metacarpal 
bone, so that “ one sees appearing by monstrosity, in the foot 
of the horse, structures which normally exist in the foot of 
the Hipparion,” — an allied and extinct animal. In various 
countries horn-like projections have been observed on the 
frontal bones of the horse: in one case descrilxMl by Mr. 
Percival they arose about two inches above the orbital pro- 
cesses, and were “ very like those in a calf from five to six 
mouths old,” being from half to three-quarters of an inch in 
length.* Azaia has described two cases in South America in 



* ‘The Hone,’ &c. by John Law- 
rence, 182S, p. 14. 

* ‘The Veterinary,’ London, vol. v. 
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which the projections were between three and fi.ur inches in 
lengtii : other instances have occurrotl in Spain. 

That there has been much inherited variation in the h"rse 
cannot l>e doubted, wlion we reflect on tlie number of the 
hretsls existing throughout the world or even within the 
same country, and when we know that they have largely 
increascHl in number since the earliest known records.'® Even 
in so fleeting a character as colour, Ilofacker " found that, 
out of 5116 cases in which hoi'ses of the same colour were 
paired, only eleven imirs produced foals of a quite diflerent 
colour. As Professor Low has remarked, the English race- 
horse ofiers the best possible evidence of inheritance. The 
pedigree of a race horse is of more value in judging of its 
probable success than its appearance : “ King Herod ” gained 
in prizes 201,60 jl. sterling, and begot 497 winners; “Eclipse’ 
begot 334 winners. 

Whether the whole amount of difference between ihe 
various breeds has arisen under domestication is doubtful. 
From the fertility of the most distinct breeds when cro.ssed, 
naturalists have generally looked at all the breeds as having 
descended from a single species. Few will agree with 
Colonel II. Smith, who believes that they have descended 
from no less than five primitive and differently coloured 
stocks.'* But as several species and varieties of the horse 
existed during the later tertiary periods, and as RUtimeyer 
found differences in the size and fonii of the skull in the 
earliest known domesticated horses,*® we ought not to feel 
sure that all our breeds are descended from a single species. 



'♦ Godron, ‘ De I’Espice,’ tom. I. 
p. .178. 

" ‘ (lebor die Eigenschallen,’ Ac., 
1828, a. 10. 

” ‘ Domesticate<l Animala of the 
British lalanda,’ pp. 527, .532. In all 



which I have road, tho writers insist 
in the strongest terms on the inherit- 
ance by the horse of all good and bad 
tendencies and qualities. Ferha|w the 
principle of inheritance is not really 
stronger in the horse than in any other 
animal ; but, from its value, the 



tendency has been more carefully 

*• Andrew Knight crossed breeds so 
difierent in siae as a dray-horse and 
Norwegian pony: see A.'Walker on 
‘Intermarriage,’ 1838, p. 205. 

“ ‘ Nat. Library, Horses,' yol. sii. 
p. 208. 

'• Gervais, ‘Hist. Nat. Mamm.,’ 
tom. ii. p. 143. Owen, ‘ British Fossil 
Mammals,’ p. 383. 

'• ‘Kenntnisa der foasilen Pferde,' 
1863, a. 131. 
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The savages of Xorth and South America easily reclaim the 
feral horses, so that there is no improbability in t-avages in 
various quarters of the world having domesticated more than 
one native species or natural race. M. Sanson ” thinks that 
he has proved that two distinct species have been domesti- 
cated, one in the East, and one in North Africa ; and that 
these differed in the number of their lumlrar vertebra and in 
various other parts ; but M. Sanson seems to believe that o.steo- 
logical characters are subject to very little variation, which 
is certainly a mistake. At present no aboriginal or truly 
wild horse is positively known to exist; for it is commonly 
believed that the wild horses of the East are escaped 
doracslic animals.'* If therefore our dome.-tic breeds are 
descended from several species or natural races, all have 
become extinct in the wild state. 

With respect to the causes of the modifications which 
horses have undergone, the conditions of life seem to produce 
a considerable direct ofiect. Mr. D. Forbes, who has had 
excellent opportunities of comparing the horses of Spain 
with those of South America, informs mo that the horses of 
Chile, which have lived under nearly the same conditions as 
their progenitors in Andalusia, remain unaltered, whilst the 
I’anipas horses and the Puno ponies are considerably modified. 
There can be no doubt that horses become greatly reduced 
in size and altered in appearance by living on mountains 
and islands ; and this apj>arently is due to want of nutritious 
or varied food. Every one knows how small and rugged the 
jranies are on the Northern islandn and on the mountains of 
Europe. Corsica and Sardinia have their native jionies ; and 
there were,'* or still are, on some islands on the coast of 
Virginia, ponies like those of the Shetland Islands, which ^ 
are believed to have originated through exposure to un- 
favourable conditions. The Puno ponies, which inhabit the I 



“ ‘ Comptes rcmlus,’ 1866, p. 485, 
and ‘ Journal de I’Anat. et do la Phrs.,’ 
Mai 1868. 

•• Mr. W. C. L. Martin (‘The 
Horae,' 1845, p. 34), in arguing 
against the belief that the wild 
intern horses are merely feral, has 



remarked on the improbability of man 

species in a region where it can now 
exist in numbers. 

•• ‘Transact Maryland Academy,’ 
Tol. i. part i. p. 28. 
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lofty regions of tho Cordillera, are, as I hear from Mr. D. 
Forbes, strange little creatures, very unlike their Spanish 
progenitors. Further south, in the Falkland Islands, the 
offspring of the horses imported in 1764 have already so 
mucli deteriorated in size ” and strength that they are un- 
fitted for catching vdld cattle with tho lasso ; so that fresh 
horses have to be brought for this purpose from La Plata at 
a great expense. The reduced size of tho horses bred on 
both southern and northern islands, and on several moun- 
tain-chains, can hardly have boon caused by the cold, as a 
similar reduction has occurred on the Virginian and Medi- 
terranean islands. The horse can withstand intense cold, 
for wild troops live on the plains of Siberia under lat. 66V* 
and aboi iginally the horses must have inhabited countries 
annually covered with snow, for he long retains the instinct 
of scraping it away to get at tho herbage beneath. The 
wild tarpans in the East have this instinct ; and so it is, as 
I am informed by Admiral Sulivan, with the horses recently 
and formerly introdticed into the Falkland Islands from 
La Plata, some of which have run wild ; this latter fact is 
remarkable, as the progenitors of these horses could not have 
followed this instinct during many generations in La Plata. 
On the other hand, the wild cattle of the Falklands never 
scrape away the snow, and perish when the ground is long 
covered. In the northern parts of America the horses de- 
scender! from those introduced by the Spanish conquerors of 
Mexico, have the same habit, as have the native bisons, but 
not so the cattle introduced from Europe.” 

The horse can flourish under intense heat as well as under 
intense cold, for he is known to come to tho highest perfec- 
tion, though not attaining a large size, in Arabia and 
northern Africa. Much humidity is apparently more in- 
jurous to tho horse than heat or cold. In the Falkland 
Islands, horses suffer much from the dampness; and this 



» Mr. Mackinnon on ‘ The Falkland 
blands,' p. *25. The aTerage height of 
the Falkland horaea la aaid to be 14 
handa ‘2 inehea. See also my * Journal 
of Reaearchea.’ 

«> Pallaa, ‘Act. Acad. St. Petera- 



burgh,’ 1777, part ii. p. 265. With 
respect to the tarpans scraping away 
the snow, see Col. Hamilton Smith in 
‘ Nat. Lib.,’ toL xii. p. 165. 

" Franklin’s ‘ Narrative,’ vol. i. p. 
87 ; note by Sir J. Richardson. 
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circnmstance may perhaps partly account for the singtilar 
fact that to the eastward of tho Bay of Bengal,” over an 
enormous and humid area, in Ava, Pegu, Siam, tho Malayan 
archipelago, tho Loo Choo Islands, and a large part of 
China, no full-sized horse is found. When we advance as 
far eastward as Japan, the horse reacquires his full size.” 

With most of our domesticated animals, some breeds are 
kept on account of their curiosity or beauty ; but tho horse 
is valued almost solely for its utility. Hence semi-monstrous 
bree<ls are not preserved ; and probably all the existing 
breeds have been slowly formed either by the direct action 
of the conditions of life, or through tho selection of individual 
differences. Ko doubt semi-monstrous breeds might have 
been formed : thus Mr. Waterton records ” the case of a mare 
which pro<iucod successively three foals without tails ; so 
that a tailless race might have been formed like the tailless 
races of dogs and cats. A Bussian breed of horses is said to 
have curled hair, and Azara” relates that in Paraguay 
horses are occasionally bom, but are generally destroyed, 
with hair like that on the head of a negro ; and this pecu- 
liarity is transmitted even to half-breeds : it is a curious 
case of correlation that such horses have short manes and 
tails, and their hoofs are of a peculiar shape like those of 
a mule. 

It is scarcely possible to doubt that tho long-continued 
selection of qualities serviceable to man has been the chief 
agent in the formation of tho several breeds of tho horse. 
Look at a dray-horse, and see how well adapted ho is to draw 
heavy weights, and how unlike in appearance to any allied 
wild animal. Tho English raco-horso is known to bo de- 
rived from tho commingled blood of Arabs, Turks, and 
Barbs ; but selection, which was carried on during very early 



»> Mr. J. H. Moor, ‘ Notice* of the 
lodian Archipelago Singapore, 1837 



p. 18P. A ponr from Jan 
(‘Athen®um,’'l842, p. 718) to th 
Queen only 28 inches in height. For 
the Loo Choo Islands, see Beechey’a 
‘ Voyage,’ 4th edit., Tol. i. p. 4P9. 

•* J. Crawford, ‘History of tho 
Horse;' ‘Journal of Royal United 



Service Institution,’ rol. ir. 

“ ‘Essays on Natural History,’ 2nd 
series, p. 161. 

*• ‘ (juaiimpnles dn Paraguay,’ 
tom. ii. p. 333. Dr. Canfield inform* 
me that a breed with curly hair was 
formd by selection at Los Angeles in 
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times in England,’’ together with training, have made him a 
very difibrent animal from his parent-stocks. As a widter in 
India, who evidently knows the pure Arab well, asks, who 
now, “ looking at our present breed of race-horses, could have 
conceived that they were the result of the union of tho Arab 
horse and African mare ? ” The improvement is so marked 
that in running for the Goodwood Cup “ the first descendants 
of Arabian, Turkish, and Persian horses, are allowed a dis- 
count of 18 lbs. weight ; and when both parents are of these 
countries a discount of 36 lbs.’" It is notorious that the 
Arabs have long been as careful about the pedigree of their 
horses as wo are, and this implies great and continued care 
in breeding. Seeing what has been done in England by 
careful breeding, can we doubt that the Arabs must likewise 
have produced during tho course of centuries a marked effect 
on tho qualities of their horses? But we may go much 
farther back in time, for in the Bible we hear of studs care- 
fully kept for breeding, and of horses imported at high prices 
from various countries.’* Wo may therefore conclude tlxat, 
whether or not tho various existing broeils of the horse have 
proceeded from one or more aboriginal stocks, yet that a groat 
amount of change has resulte<l from tho direct action of the 
conditions of life, and probably a still greater amount from 
the long-continued selection by man of slight individual 
differences. 

With several domesticated quadrupeds and birds, certain 
coloured marks are either strongly Inherited or tend to re- 
appear after having been lost for a long time. As this 
subject will, hereafter be seen to be of importance, 1 will give 




© The Complete Work of Charles Darwin Online 



58 



Chap. II. 



however unlike in size and appearance, and several of those 
in India and the Malay archipelago, present a similar range 
and diversity of colour. The Unglish race-horse, however, 
is said never to be dun-coloured ; but as dun and cream- 
coloured horses are considered by the Arabs as worthless, 
“ and fit only for Jews to ride,” these tints may have lieen 
removed by long-continued selection. Horses of every colour, 
and of such widely different kinds as dray-horses, cobs, and 
ponies, are all occasionally dappled,^^ in the same manner as 
is so conspicuous with grey hoi-ses. This fact does not throw 
any clear light on the colouring of the aboriginal horse, but 
is a case of analogous variation, for oven asses are sometimes 
dapplc<l, and I have seen, in the British Museum, a hybrid 
from the ass and zebra dappled on its hinder quarters. By 
the expression analogous variation (and it is one that I 
shall often have occasion to use) I mean a variation occurring 
in a species or variety which resembles a normal character in 
another and distinct species or variety. Analogous variations 
may arise, as will be explained in a future chapter, from two 
or more forms with a similar constitution having been ex- 
posed to similar conditions,— or from one of two forms having 
reacquired through reversion a character inherited by the 
other form from their common progenitor,— or from both 
forms having reverted to the same ancestral character. We 
shall immediately see that horses occasionally exhibit a ten- 
dency to become strip^ over a large part of their bodies ; 
and as wo know that in the varieties of the domestic cat and 
in several feline species stripes readily pass into spots and 
cloudy marks— oven the cubs of the uniformly-coloured lion 



t the dappling of the h 
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noticed by some anthers with surprise, is a modification or 
vestige of a tendency to become striped. 

This tendency in the horse to become striped is in several respects 
an interesting fact. Horses of all colours, of the most diverse breeds, 
in various parts of the world, often have a dark stripe extending 
along the spine, from the mane to the tail ; but this is so common 
that I need enter into no particulars.” Occasionally horses are 
transversely liarred on the legs, chiefly on the under side ; and more 
rarely they have a distinct stripe on the shoulder, like that on the 
shoulder of the ass, or a broad dark patch representing a stripe. 
Before entering on any details I must premise that the term dun- 
coloured is vague, and includes three groups of colours, viz., that 




Fig. 1.— Dun DeToiwhlre Ponjr, with ihouUfer, •pituU, And leg atrlpcA. 

between cream-colour and reddish-brown, whiefi graduates into 
light-bay or light-chestnut — this, I believe is often called fallow- 
dun ; secondly, leaden or slate-colour or mouse-dun, which graduates 
into an ash-colour ; and, lastly, dark-dun, between brown and black. 
In England I have examined a rather large, lightly-built, fallow- 
dun Devonshire pony (fig. 1), with a conspicuous stripe along the 
back, with light transverse stripes on the under sides of its ftont 
legs, and with four parallel stripes on each shoulder. Of these four 
stripes the posterior one was very minute and faint; the anterior 
one, on the other hand, was long and broad, but interrupted in the 



“ Some detsils are given in ‘ The nut pony had the same stripe, as had 
Farrier,’ 1828, pp. 452, 455. One of a remarkably heavy chestnut cart- 
the smallest ponies I ever saw, of the horse. Race-horses often have the 
colour of a mouse, had a conspicuous spinal stripe, 
spinal stripe. A small Indian chest- 
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middle, and truncated at ita lower extremity, with the anterior 
angle produced into a long tapering point. I mention this latter 
fact hecause the shoulder-stripe of tte ass occasionally presents 
exactly the same appearance. I have had an outline and description 
sent to mo of a small, purely-bred, light fallow-dun Welch jK>ny, 
with a spinal stripe, a single transverse stripe on each leg, and three 
shoulder-stripes ; the posterior stripe corresponding with that on 
the shoulder of the ass was the longest, whilst the two anterior 
parallel stripes, arising from the mane, decraised in length, in a 
reversed manner as compared with the shoulder-stripes on the 
above-flescribed Devonshire pony. I have seen a bright fallow-dnu 
cob, with its front legs transversely barred on the under sides in the 
most conspicuous manner ; also a dark-leaden mouse-coloured pony 
with similar leg stripes, but much less conspicuous ; also a bright 
fallow-dun colt, fully three-parts thoroughbred, with very plain 
transvero stripes on the legs; also a chestnut-dun cart-horac with 
a conspicuous spinal stripe, with distinct traces of shoulder-stripes, 
but none on the legs ; I could add other cases. My son mocie a 
sketch for me of a large, heavy, Belgian cart-horse, of a fallow-dun, 
with a conspicuous spinal stripe, traces of leg-stripes, and with two 
parallel (three inches apart) stripes about seven or eight inches in 
length on both shoulders. I have seen another rather light cart- 
horse, of a dirty dark cream-colour, with striped legs, and on one 
shoulder a large ill-defined dark cloudy patch, and on the op])osite 
shoulder two porallel faint striixss. All the cases yet mentioned ore 
duns of various tints; but Mr. W. W. Edwards has soon a nearly 
thoroughbred chestnut horse which had the spinal stripe, and 
distinct bars on the logs ; and I liavo seen two bay carriage-horses 
with black spinal stripes ; one of these horses had on each shoulder 
a light shoulder-stripe, and the other had a broad bock ilUlefined 
stripe, running obliquely lialf-way down ooch shoulder ; neither had 
leg-stripes. 

The most interesting case which I have mot with occurred in a 
colt of my own breeding. A liay mare (descended from a dark- 
brown Flemish jnaro by a light grey Turcoman horse) was put to 
Hercules, a thoroughbred dark bay, whoso sire (Kingston) and dam 
were both hays. The colt ultimately turned out brown ; but when 
only a fortnight old it was a dirty bay, shaded with mouse-grey, 
and in parts with a yellowish tint : it had only a trace of the spinal 
stripe, with a few obscure transverse bars on the legs ; but almost 
the whole body was marked with very narrow <lark stripes, in most 
parts so o^ure as to bo visible only in certain lights, like the 
stripes which may ho seen on black kittens. These stripes were 
distinct on the hind-quarters, where they diverged from the spine, 
and pointed a little forwards; many of them as they divei^pid 
became a little branched, exactly in the same manner as in some 
zebrine species. The stripes were plainest on the forehead between 
the oars, where they formed a set of )x)intcd arches, one under 
the other, decreasing in size downwards towards the muzzle; 
exactly similar marks may bo seen on the forehead of the quagga 
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and Bnrchell’s zebra. When thi* foal was two or three montlis old 
all the Rtri|)os entirely disappeared. 1 have seen similar marks on 
the forehead of a fully grown, fallow-dun, cob-like horse, having 
a conspicuous spinal stripe, and with its front legs well barred. 

In Norway the colour of the native horse or pony is dun, varying 
from almost cream-colour to dark-mouse dun ; and an animal is not 
considered purely bred unless it has the spinal and leg-stripes.” 
My son estimated that about a third of the ponies wliich he saw 
there had stri^ legs; he counted seven strips on the fore-legs and 
two on the hind-legs of one pony ; only a few of them exhibited 
traces of shoulder stripes ; but I have heard of a cob imported from 
Norway which had the shoulder as well as the other stripes well 
develoited. Ck)lonel H. Smith” alludes to dun-horses with the 
^inal stripe in the Sierras of Spain; and the horses originally 
derived from Spain, in some parts of South America, are now duns. 
Sir W. Elliot informs mo that he inspected a herd of 300 South 
Amcriciin horses imported into Madras, and many of these had 
transverse stripes on the legs and short shoulder-stripes ; the most 
strongly marked individual, of which a coloured drawing was sent 
me, was a mouse-dun, with the shoulder-stripes slightly forked. 

In the North-Western parts of India striped horses of more than 
one breed are apparently commoner than in any other part of the 
world; and I have received information respecting them from 
several officers, especially from Ck>lonel Poole, Colonel Cartis, Major 
Campl)ell, Brigadier St. John, and others. The Kattywar horses 
are often fifteen or sixteen hands in height, and are well but lightly 
built. They arc of all colours, but the several kinds of duns prevail ; 
and these are so generally strij^, that a horse without stripes is 
not considered pure. Colonel Poole lielieves that all the duns have 
the spinal strii>e,tho leg-stripes are generally present, and he thinks 
that alwnt half the horses have the shoulder-stripe; this stripe is 
sometimes double or treble on both shoulders. Ck>lonel Poole has 
often seen stripes on the cheeks and sides of the nose. He has seen 
Stripes on the grey and bay Kattywars when first foaled, but they 
soon faded away. 1 have received other accounts of cream-coloured, 
bay, brown, and grey Kattywar horses being striped. Eastward of 
India, the Shan (north of Burmah) ponies, as 1 am informed by 
Mr. Blyth, have spinal, leg, and shoulder stripes. Sir W. Elliot 
informs me that he saw two bay Pegu ponies with leg-stripes. 
Burmese and Javanese ponies are frequently dun-coloured, and have 
the three kinds of stri(^, “ in the same dt^ree as in England.”” 
Mr. Swinhoo informs me that ho examined two light-dun ix>nics of 



” I have received information, 
through the kimlneu of the Consul- 
Cieneral, Mr. J. R. Crowe, from Prof, 
lioecli, Ka..ck, and Eemarck, on the 
colours of the Norwegian poniee. Sc* 
also ‘The Field,’ 18B1, p. 431. 

*• Col. Hamilton Smith, ‘ Nat. Lib.’ 



*Mr.‘’G.^cUrk, in ‘ Annal and Mag. 
of N'at. History,’ 2nd series, vol. ii. 
1848, p. 363. Mr. Wallace infomw 
me that he saw in Java a dun and 
clav’coluured horse with spinal and 
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two Chinese breeds, viz. those of Shanghai and Amoy ; lx>th had the 
spinal stripe, and the latter an indistinct shoulder-stripe. 

We thus see that in all parts of the world breeds of the horse as 
different as possible, when of a dun-colour (including under this 
term a wide range of tint from cream to dusty black), and rarely 
when almost white tin^ with yellow, grey, bay, and chestnut, have 
the several above-specified stripes. Horses which are of a yellow 
colour with white mane and tail, and which are sometimes called 
duns, I have never seen with stripes.*' 

From reasons which wilt be apparent in the chapter on Beversion, 
I have endeavoured, but with poor success, to discover whether 
duns, which are so much oflcner striped than other coloured horses, 
are ever produced from the crossing of two horses, neither of which 
are duns. Most persons to whom I have applied believe that one 
parent must bo dun ; and it is generally asserted, that, when this is 
the case, the dun-colour and the stripes are strongly inherited." 
One case, however, has fallen under my own observation of a 
foal from a black mare by a bay horse, which when fully grown 
was a dark fallow-dun and had a narrow but plain spinal 
stripe. Hofacker • gives two instances of mouseKluns (Mausrapp) 
being produced from two parents of different colours and neitner 
duns. 

The stripes of all kinds are generally plainer in the foal than in 
the adult horse, being commonly lost at the first shedding of the 
hair." Oolonel Poole believes that “the stripes in the Kattywar 
breed are plainest when the colt is first foaled ; they then become 
loss and loss distinct till after the first coat is shed, when they come 
out as strongly as before ; but certainly often fade away as the age 
of the horse increases.” Two other accounts confirm this fading of 
the stripes in old horses in India. One writer, on the other hwd, 
states that colts are often bom without stripes, but that they appear 
as the colt grows older. Three authorities affimi that in Norway 
the stripes are loss plain in the fool than in the adult. In the case 
described by me of the young foal which was narrowly striped over 
nearly all its body, there was no doubt about the early and complete 
disappearance of the stripes. Mr. W. \V. Edwards examined for 
me twenty-two foals of race-horses, and twelve liad the spinal stripe 
more or less plain ; this fact, and some other accounts which I have 
received, lead me believe that the spinal stripe often disappears in 
the English race-horse when old. With natural species, the young 
often exhibit characters which disappear at maturity. 



The stripes are variable in colour, but are alvrays darker 
than the rest of the body. They do not by any means always 



•' S«e, alse, on this fmint, ‘The 
Field,’ July 27th, 1861, p. 91. 

“ ‘The’ Field,’ 1861, pp. 431, 493 
545. 



" ‘Ueber die Eigenschaften,’ &c., 
1828, 8. 13, 14. 

" Von Nethosins, ‘Vortrage uher 
Viehincht,’ 1872, 135. 
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coexist on tho different parts of the hody : the legs may he 
striped without any shoulder-stripe, or the converse case, 
which is rarer, may occur ; but I have never hoard of either 
shoulder or log-stripes without tho spinal stripe. The latter is 
by far tho commonest of all the stripes, as might have been 
expected, as it characterises the other seven or eight species 
of the genus. It is remarkable that so trifling a character as 
the shoulder-stripe being double or triple should occur in 
such different broods as Welch and Devonshire ponies, tho 
Shan pony, heavy cart-horses, light South American horses, 
and the lanky Kattywar breed. Gplonel Hamilton Smith 
believes that one of his five supposed primitive stocks was 
dun-coloure<l and striped; and that the stripes in all the 
oilier breeds result from ancient crosses with this one primi- 
tive dun; but it is extremely improbable that different 
breeds living in such distant quarters of tho world should all 
have been crossed with any one aboriginally distinct stock. 
Nor have we any reason to believe that the effects of a cross 
at a very remote period would bo propagated for so many 
generations as is implied on this view. 

With respect to the primitive colour of the horse having 
been dun. Colonel Hamilton Smith has collected a large 
body of evidence showing that this tint was common in the 
East as far back as tho time of Alexander, and that tho wild 
horses of Western Asia and Eastern Europe now are, or re- 
cently were, of various shades of dun. It seems that not very 
long ago a wild breed of dun-coloured horses with a spinal 
striiie was preserved in tho royal parks in Prussia. I hear 
from Hungary that the inhabitants of that country look at 
the duns with a spinal stripe as the aboriginal stock, and sc 
it is in Norway. Dun-oolourod ponies are not rare in the 
mountainous jiarts of Devonshire, Wales, and Scotland, where 

'■ ■ Nat. Library,’ toI. xii. (184IX the Ea.t, who .peaks of daa and brown 

lavtSuS. ssii. “ 



© The Complete Work of Charles Darwin Online 



64 



HOKSE'J. 



Chap. II- 



preserved. In South America in the time of Azara, when 
the horse had been feral for aliout 250 years, 90 out of a 100 
horses were “ hai-ch&tains,” and the remaining ten were 
“ zains,” that is brown ; not more than one in 2000 being 
black. In North America the feral horses show a strong 
tendency to become roans of various shades ; but in certain 
I>arta, ns I hear from Dr. Canfield, they are mostly duns and 
striiHHl.*’ 

In the following chapters on the I'igcon we shall see that a 
blue bird is occasionally i>roduced by pure breeds of various 
colours and that when this occurs certain black marks in- 
variably appear on the wings and tail ; so again, when vari- 
ously coloured breeds are crossed, blue birds with the same 
black marks are fre<)uently produced. IVe shall further see 
that those facts are explained by, and afford strong ovidenoe 
in favour of, the view that all tho breeds are descended 
from tho rock-pigeon, or Columba licia, which is thus coloured 
and marked. But the apjicaranoe of the stripes on the 
various breeds of tho horse, when of a dun colour, docs not 
afford nearly such good evidence of their descent from a 
single primitive stock as in tho case of tho pigeon : l>ecaiise 
no horse certainly wild is known as a standard of comparison ; 
because tho stripes when they apjiear are variable in cha- 
racter ; liocanse there is far from sufficient evidence that the 
crossing of distinct breeds produces stripes, and lastly, 
liccauso all the species of the genus Equus have tho s])inal 
stripe, and several species have shoulder and leg stripes. 
Nevertheless the similarity in tho most distinct breeds in 
their general range of colour, in their dappling, and in the 
occasional appearance, especially in duiu>, of leg-8tri])CH and 
of double or triple shoulder-stripoe, taken together, indicate 



*• Anm, ‘ QaA<frii|)i<le» Aa P»r»- 
gu«y,’ tiini. ii. p. 307. la North 
Amvrica, Catlin (\'ol. il. p. 57) de- 
•cribn the wild hone*, brlieved to 
hare doKended from the 8|iuiUh 
hoTMi of Mexico, ae of all coloura. 



deacribee two wild honea from Mexico 
ae rueo. In the Falkland blanda, 
where the hone hae been feral onlr 
between 60 and 70 reans 1 wae tolil 
that roane and iron-grejre were the 
preralent colonra. Theee aereral facta 
•how that horaee do not aeon revert 
to any uniform colour. 
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tho probability of the deecent of all the existing races from a 
single, dun-coloured, more or less strijietl, primitive stock, to 
which our horses occasionally revert 



The Ass. 

Four species of Asses, besides three zebras, have been de- 
scribed by naturalists. There is now little doubt that our 
domesticated animal is descended from the Equut iceniopiu of 
Abyssinia.^^ The uss is sometimes advanced as an instance 
of an animal domesticated, as wo know by the Old Testament, 
from an ancient period, which has varieil only in a very slight 
degree. But this is by no means strictly true ; for in Syria 
alone there are four Ifreods;** first, a light and graceful 
animal, with an agreeable gait, used by ladies ; secondly, 
an Arab breed reserved exclusively for the saddle ; thirdly, 
a stouter animal used fur ploughing and various purposes ; 
and lastly, the large Damascus brectl, with a peculiarly long 
body and ears. In tho South of France also there are several 
bte^H, and one of extraordinary size, some individuals being 
as tall as full-sized horses. Although tho ass in England is 
by no means uniform in appearance, distinct breeds have not 
bwn fonued. This may probably be accounted for by the 
animal being kept chiefly by poor jwrsons, who do not rear 
large numbers, nor carefully match and select tho young. 
Fur, as we shall see in a future chapter, the ass can with 
ease bo greatly improved in size and strength by careful - 
selection, combined no doubt with good food ; and we may 
infer that all its other characters would be equally amend- 
able to selection. The small size of the ass in England and 
Northern Europe is apparently due far more to want of care 
in breeding than to cold ; for in Western India, where the ass 
is used as a beast of burden by some of the lower castes, it is 
not much larger than a Newfoundland dog, “ being generally 
not more than from twenty to thirty inches high." “ 



“ Df. ScUter, in ‘Proo. Zoolog. 
Sot,’ 1862, p. 164. Dr. Hnrtmann 
ujo (‘ Annnlon dor Undw.’ B. ilir. p. 
222) th»t thu animal in iu wild lUte 
b not alwaya itripod aeroas the lega. 
M W. a Martin, • HUtory of the 
VOL. I. 



Horae,’ 184.1, p. 207. 

» CoL Sykea’ Cat. of Mammalia. 
‘ Proc. Zoolog. Soc.’ July 12th. 1831. 
Williamaon, ‘Oriental Field Sporta,’ 
toL it, quoted by Martin, p. '2U6. 
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The ass varies greatly in colour ; and its legs, especially 
the fore-legs, both in England and other countries — for 
instance, in China — are occasionally barred more plainly 
tlian those of dun-coloured horses Thirteen or fourteen 
transverse stripes have been counted on both the fore and 
hind legs. With the horse the occasional appearance of log- 
stripes was accounted for by reversion to a supposed parent- 
form, and in the case of the ass wo may confidently believe iu 
this explanation, as E. Ueniojms is known to be barred, though 
only in a slight degree, and not quite invariably. The stripes 
are believed to occur most frequently and to bo plainest on 
the legs of the domestic ass during early youth," as likewise 
occurs with the horse. The shoulder-stripe, which is so emi- 
nently obarscteristic of the species, is nevertheless variable 
in broadtli, length, and manner of termination. I have 
measured one four times as broad as another, and some more 
than twice as long as others. In one light-grey ass the 
shoulder-stripe was only six inches in length, and as thin as 
a ]iiece of string ; and in another animal of the same colour 
there was only a dusky shade representing a stripe. I have 
hoartl of three white asses, not albinoes, with no trace of 
shoulder or spinal stripes and I Imvo soon nine other asses 
with no shoulder strijMS, and some of them had no spinal 
stripe. Three of the nine were light-greys, one a dark-grey, 
another grey passing into reddish-roan, and the others were 
browji, two being tinted on parts of their bodies with a 
reddish or bay shade. If therefore grey and reddish-broum 
asses had lx;en steadily selected and bred from, the shoulder- 
stripe would probably have been lost almost as generally and 
completely as in the case of the horse. 

The shoulder stripe on the ass is sometimes double, and 
31 r. Blyth has seen even three or four parallel stripes." I 
have observed in ten cases shoulder-stripes abruptly trun- 
cated nt the lower end, with the anterior angle produced into 
a taiwriiig jioint, precisely as in the above dun Devonshire 



hare aUa bc«n ananrad bjr •' 
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pony. I have seen three cases of the terminal portion 
abruptly and angularly bent ; and have seen and heard of 
four cases of a distinct though slight forking of the stripe. 
In Syria, Dr. Hooker and his party observed for mo no less 
than five similar instances of the shonlder-stri])e plainly 
bifurcating over the fore leg. In the common mule it like- 
wise sometimes bifurcates. When I first noticed the forking 
and angular bonding of the shoulder-stripe, I had seen enough 
of the stripes in the various equine species to feel convinc^ 
that even a character so unimportant as this had a distinct 
meaning, and was thus led to attend to the subject. I now 
find that in the E. burchellii and quagga, the stripe which 
corresponds with the shoulder-stripe of the ass, as well as 
some of the stripes on the neck, bifurcate, and that some of 
those near the shoulder have their extremities bent angularly 
backwards. The bifurcation and angular bonding of the 
stripes on the shoulders apparently are connected with the 
nearly upright stripes on the sides of the body and neck 
changing their direction and becoming transverse on the legs. 
Finally, we see that the presence of shoulder, leg, and spinal 
strij)e8 in the horse,— their occasional absence in the ass, — 
the occurrence of double and triple shoulder-stripes in both 
animals, and the similar manner in which these stripes ter- 
minate downwards,— are all cases of analogous variation in 
the horse and ass. These cases are probably not duo to 
similar conditions acting on similar constitutions, but to a 
partial reversion in colour to the common progenitor of the 
genus. Wo shall hereafter return to this subject, and discuss 
it more fully. 
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CHAPTEE III. 

PIOS — CA rXLE — SHEEP— OOAT8. 

PIGS BELONO TO TWO DUTDICT TTPE8, 8l’« HCIIOFA ASD HlDICri — TORF- 
■CHWBW-WATAy PlO« — PraTtLITT OF CROHKO 1108 — CHAX0E8 IM THE 
8KVU. OF THE HIOIILT OTLTITATEB BACE8— COJtTEBOEXCE OF CHARACTKB 
— OE8TATIOX— SOUB-HOOFED 8WIKE— CTEIOCS AITEXOAGIS TO THE JAWS 
— DECHEASE IH 8IZE OF THE 1T8E8— TOCNO Pir.8 U>XGnTPIXALI.T 8TBira> 

— FEBAL HOB — CB088ED BKEEOS. 

CATTLE.— ZEBC A PI8TISCT 8PECIE8— El’ROFEAX CATTLE mOBABLY BE- 
BCEXBEB HIOM THBKE WILB FORMS— ALL THE BACE8 XOW FERTIIX TWSKTIIEB 
— UBITIHU PARK CATTLE — OX THE OOLOl'B OF THE AIIORIGIXAL BPECIE8 — , 

COX8TITCTIOXAL BIFFFJIEXCE8 — BOITH AFRICAN HACM — 801TH AMEUCAN 
RACES — NUTA CATTLE — ORIOIN OF THE VABIOI'8 RACE8 OF CATTLE. 

SUKKP.— REMARKABLE RACER OF— VARIATIONS ATTACHEB TO THE HALE SEX 
— ABAITATIOX8 TO VARIOCS COXBITIOXS— OESTATIOX OF — CHAN0E8 IN THE i 
WOOL — 8EMI-MON8TROC8 BREEDS. { 

GOATS.— REMARKABLE VARIATIONS OF. | 

TiiEbroeda of tho pig have recently boon more closely stmlied, 
though much still rnmaius to be done, than those of almost any 
other domesticatod animal. This has been effected by Her- 
mann von Nathnsius in two admirable works, csjiecially in the 
later one on the Skulls of the several races, and by lliitimeyer 
in his celebrated F'auna of the ancient Swiss lake-dwellings.' 
Nathusius has shown that all tho known breeds may be 
divided into two groat groups: one resembling in all im- 
portant respects and no doubt descended from tho common 
wild boar ; so that this may be called the Su» $crofa group. 
The other group differs in several im]xirtant and constant 
ostcological characters; its wild parent-form is unknown; 
the name given to it by Nathusius, according to the law of 
priority, is Sub indicue, of Fallas. This name must now be 
followed, though an unfortunate one, as the wild aboriginal 

' HsrraaBD von Nathnsins, ‘Die ‘Schweineschidel,’ Berlin, 1864. Ruti- 
Raren das Sehweinea,’ Berlin, 1860 ; mejer, ' Die Fauna der Prahibantaa, 
and ‘ Voratudien (Ur Geachichte,* Ac., Basel, 1861. 
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(loeH not inhabit India, and the heat -known domesticated 
breeds have been imported from Siam and China. 

First for the Sus tcrofa breeds, or those resembling the 
common wild boar. These still exist, according to Nathusius 
(Schweineschiidel, s. 75), in various parts of central and 
northern Europe ; formerly every kingdom,’ and almost 
every province in Britain, possessed its own native breed ; 
but these are now everywhere rapidly disappearing, being 
replaced by improved breeds crossed with the S. indicuH 
form. The skull in the breeds of the S. tcrofa type re- 
sembles, in all imimrtant respects, that of the European wild 
boar ; but it has become (Schweineschadel, s. 6.3-68) higher 
and broader relatively to its length ; and the hinder part is 
more upright. The differences, however, are all variable in 
degree. The breeds which thus resemble S. scrofa in their 
essential skull characters differ conspicuously from each other 
in other respects, as in the length of the ears and legs, cur- 
vature of the ribs, colour, hairiness, size and proportions of 
the body. 

The wild Sw tcrofa has a wide range, namely, Europe, 
North Africa, as identified by osteological characters by Eiiti- 
moyor, and Ilindostan, as similiarly identified by Nathnsins. 
But the wild boars inhabiting these several countries differ 
so much from each other in external characters, that they have 
been ranked by some naturalists as specifically distinct. Even 
within Ilindostan these animals, according to Mr. Blyth, 
form very distinct races in the different districts ; in the N. 
Western provinces, as I am informed by the Rev. R. Everest, 
the boar never exceeds 36 inches in height, whilst in Bengal 
one has been measured 44 inches in height. In Europe, 
Northern Africa, and Hindostan, domestic pigs have bron 
known to cross with the wild native species;* and in 



• Nathusius, ‘Die Racen doa 
Sebweinea,’ Berlin, 1660. An excel- 
lent appendix U given with relercncea 
to publiahtxl and truatworthy draw- 
inga of the breetla of each cuuntr)’. 

* For Europe, are Bechatein, *Na- 
turgeach. Deutachlanda,' I Sol, B. i., a. 
&05. Several accounta have bwn 



publiahed on the fertility of the off- 
apring from wild and tame awine. 
ace Burdach'a ‘ Physiology,' and Godron 
‘ Do I'Eap^ee,’ tom. i. p. 370. For 
Africa, ‘ Bull, de la Soc, d'Acclimat,’ 
tom. iv. p. 389. For India, are Nathu- 
aiua, ‘ Schweineach'idel,’ a. 148. 



© The Complete Work of Charles Darwin Online 



70 



DOMESTIC PIGS. 



Chap. III. 



Hintlontan an accurate observer/ Sir Walter Elliot, after 
describing the differences between wild Indian and wild 
Gorman boars, remarks that “ the same differences are j>er- 
coptible in the domesticated individuals of the two countries.” 
We may therefore conclude that the breeds of the Siu terofa 
ty]ie aro descended from, or have been modified by crossing 
with, forms which may bo ranked as geographical races, but 
which, according to some naturalists, ought to be rankwl as 
distinct species. 

Pigs of the Su» indicu$ type aro best known to Englishmen 
under the form of the Chinese breed. The skull of 8. indiau, 
as described by Xathusius, difiers from that of 8 . terofa in 
several minor respects, as in its greater breadth and in some 
details in the teeth ; but chiefly in the shortness of the lachry- 
mal Iwnes, in the greater width of the fore part of the jwlate- 
bonos, and in the divergence of the premolar teeth. It 
deserves especial notice that these latter characters are not 
gained, even in the least degree, by the domesticated forms 
of 8. terofa. After reading the remarks and descriptions 
given by Nathusius, it seems to me to be merely playing 
with words to doubt whether 8. indietu ought to be ranked 
as a species; for the above-specified difierences aro more 
strongly marked than any that can bo pointed out Iwtween, 
for instance, the fox and the wolf, or the ass and the horse. 
As already stated, 8. indicut is not known in a wild state ; 
but its domesticated forms, according to Nathusius, come 
near to 8. villatut of Java and some allied species. A pig 
found wild in the Am islands (Schweinoschadel, s. 169) is 
apparently identical with 8. indieut; but it is doubtful 
whether this is a tmly native animal. The domesticated 
breeds of China, Cochin-China, and Siam Iwlong to this type. 
The Homan or Neapolitan breed, the Andalusian, the Hun- 
garian, and the “ Krause ” swine of Nathusius, inhabiting 
south-eastern Europe and Turkey, and having fine curly hair, 
and the small Si^uss “ Biindtnerschwoin ” of Butimeycr, all 
agree in their more important skull-characters with 8. indieut^ 
and, as is supposed, have all been largely crossed with this 

* Sir W. Elliot, Citslognoof Mammslia, ‘Madnu Journal of Lit. anil Scionco,* 
Tol. X. p. 219. 
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form. Pigs of this type have existed during a long period 
on the shores of the Mediterranean, for a figure (Schweine- 
Bchtidcl, 8. 142) closely resembling the existing Neapolitan pig 
was found in the buried city of Herculaneum. 

Rtitimoyer has made the remarkable discovery that there 
lived contemporaneously in Switzerland, during the Neo- 
lithic period, two domesticated forms, the S. serofa, and the 
S. scro/a 2 >alustri» or Torfschwein. Riitimeyer perceived that 
the latter approached the Eastern breeds, and, according to 
Nathusius, it certainly belongs to the S. tndicus group ; but 
Riitimeyer has subsequently shown that it differs in some 
well-marked characters. This author was formerly convinced 
that his Torfschwein existed as a wild animal during the 
first part of the Stone period, and was domesticated during 
a later part of the same period.® Nathusius, whilst ho fully 
admits the curious fact first observed by Riitimeyer, that the 
bones of domesticated and wild animals can bo distingtiishod 
by their different aspect, yet, from special difficulties in the 
case of the lames of the pig (Schweineschiidel, s. 147), is not 
convinced of the truth of the above conclusion ; and RUtimoyer 
himself seems now to feel some doubt. Other naturalists 
have also argued strongly on the same side as Nathusius.* 

Several breeds, differing in the proportions of the body, in 
the length of the ears, in the nature of the hair, in colour, &c., 
come under the S. tntiicut type. Nor is this surprising, con- 
sidering how ancient the domestication of this form has been 
both in Eurojte and in China. In this latter country the 
date is believed by an eminent Chinese scholar ’ to go back 
at least 4ii00 years from the present time. This same scholar 
alludes to the existence' of many local varieties of the pig in 
China ; and at the present time the Chinese take extraordi- 
nary pains in feeding and tending their pigs, not even 
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the characters of a highly - cultivated race, and hence, no 
doubt, their high value in the improvement of our European 
breeds. Nathusius makes a remarkable statement (Schweine- 
sch^el, 8. 138), that the infusion of the ^^nd, or even of the 
T^th, part of the blood of S. tndicus into a breed of S. tern/a, 
is sufficient plainly to modify the skull of the latter species. 
This singular fact may perhaps he accounted for by several 
of the chief distinctive characters of H. indtetu, such as the 
shortness of the lachrymal hones, &c., being common to 
several species of the genus ; for in crosses characters which 
are common to many species apparently tend to be prepotent 
over those appertaining to only a few species. 

The Japan pig (S. plincept of Gray), which was formerly 
exhibited in the Zoological Gardens, has an extraordinary 
api>eorance from its short head, broad forehead and nose, 
great fleshy ears, and deojdy furrowed skin. The following 
woodcut is copied from that given by 5Ir. Bartlett.'® Not 
only is the face furrowed, but thick folds of skin, which are 
harder than the other parts, almost like the plates on the 
Indian rhinoceros, hang about the shoulders and rump. It 
is coloured black, ■with white feet, and breeds true. That it 
has long been domesticated there can be little doubt ; and 
this might have been infernxl even from the fact that its 
young are not longitudinally strijaMl ; for this is a character 
common to all the 8i>ecic8 included within the genus Su» and 
the allied genera whilst in their natural state." IJi\ Gray '* 
has descrilmd the skull of this animal, which ho ranks not 
only as a distinct sjiocies, but places it in a distinct section 
of the genus. Nathusius, however, after hie careful study of 
the whole group, states positively (Schwcinesckidcl, s. 163- 
158) that the skull in all essential characters closely resembles 
that of the short-eared Chinese breed of the S. indicus tj-po. 
Hence Nathusius considers the Japan pig as only a domesti- 
cated variety of S. indicut : if this really be the case, it is a 



*• ‘ Proc. Zoolog. Soc.,’ I86J, p. 263. 
" SclAter, in ‘Proc. Zoolug. Sac.,’ 
Feb. 26th, 1861. 

'« ‘ Proc. Zoolog. Soc.,’ 1862, p. 13. 
The skull has since been described 
much more fulljr by Professor Lucse 



in a very interesting essay, ‘ Der 
Schidel des Maskenschweines,’ 1870. 
He confirms the conclusion of von 
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wonderful instance of the amount of modification which can 
be effected under domestication. 

Formerly there existed in the central islands of the Pacific 
Ocean a singular breed of pigs. These are described by the 
Rev. 1). Tycnnan and G. Bennett as of small size, hump- 
backetl, with a disprojKJrtionately long head, with short ears 




turned backwards, with a bushy tail not more than two inches 
in length, placed as if it grow from the back. U ithin half a 
century after the introduction of European and Chinese pigs 
into these islands, the native breed, according to the above 
authors, became almost completely lost by being rcjicatedly 
crossed with them. Secluded islands, as might have been 
•» • Journal of Voy»ges and Trarels from 1821 to 1829,’ toI. i. p. 300. 
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expected, seem favourable for the production or retention of 
peculiar breeds ; thus, in the Orkney Islands, the hogs have 
been described as very small, with erect and sharp oars, and 
“ with an appearance altogether different from the hogs 
brought from the south.” 

Seeing how different the Chinese pigs, belonging to the 
Su9 indicm type, are in their osteological characters and in 
external appearance from the pigs of the S. tcrofa tj'po, so 
that they must be considered specifically distinct, it is a fact 
well deserving attention, that Chinese and common pigs 
have been repeatedly crossed in various manners, with un- 
impaired fertility. One great breeder who had used pure 
Chinese pigs assured me that the fertility of the half-breeds 
inter ae and of their recrossed progeny was actually increased ; 
and this is the general belief of agriculturists. Again, the 
Japan pig, or S. pliciceps of Gray is so distinct in appearance 
from all common pigs, that it stretches one’s belief to the 
utmost to admit that it is simply a domestic variety ; yet 
this breed has been found perfectly fertile with the Berkshire 
breed ; aiid Mr. Eyton informs mo that ho paired a half-bred 
brother and sister and found them quite fertile together. 

The modification of the skull in the most highly cultivated 
races is wonderful. To appreciate the amount of change, 
Jiathusius’ work, with its excellent figures, should bo studied. 
The whole of the exterior in all its parts has been altered : 
the hinder surface, instead of sloping backwards, is directed 
forwards, entailing many changes in other parts ; the front 
of the head is deeply concave ; the orbits have a different 
sha])o; the auditory meatus has a different direction and 
shape ; the incisors of the upper and lower jaws do not touch 
each other, and they stand in both jaws beyond the plane of 
the molars the canines of the upjxsr jaw stand in front of 
those of the lower jaw, and this is a remarkable anomaly : 
the articular surfaces of the occipital condyles are so greatly 
changed in shape, that, as Nathusius remarks (s. 133), no 
naturalist, seeing this important part of the skull by itself, 
would suppose that it belonged to the genus Sus. Those 
Her. 0. Low, ‘ Fauna Orcailensis,’ p. 10. See alao Dr. Hibbert’a account of 
the pig of the Shetland Ulanda. 
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and various other modifications, as Kathnsius observes, can 
hardly bo considered as monstrosities, for they are not in- 
jurious, and are strictly inherited. The whole head is much 
shortened ; thus, whilst in common breeds its length to that 
of the body is as 1 to 6, 
in the “cultur-racen” 
the proportion is ns 1 
to 9, and oven recently 
as 1 to 11." The fol- 
lowing woodcut** of the 
head of a wild boar and 
of a sow from a photo- 
graph of the Yorkshire 
Large Breed, may aid 
in showing how greatly 
the head in a highly 



of the body which the 
hinhlv cultivated races 



modificatfon^ 






(s. 99, 103), 
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that rioh and abundant food, given during youth, tends by 
some direct action to make the head broader and shorter ; 
and that poor food works a contrary result. He laj's much 
stress on the fact that all wild and semi-domesticated pigs, 
in ploughing up the ground with their muzzles, have, 
whilst young, to exert the powerful muscles fixed to the 
hinder part of the head. In highly cultivated races this 
habit is no longer followed, and consequently the back of 
the skull becomes modified in shape, entailing other changes 
in other parts. There can hardly be a doubt that so great 
a change in habits would affect the skull ; but it seems 
rather doubtful how far this will account for the greatly 
reduced length of the skull and for its concave front. It is 
well known (Nathiisius himself advancing many cases, 
s. 104) that there is a strong tendency in many domestic 
animals — in bull- and pug-dogs, in the niata cattle, in 
sheep, in Polish fowls, short-faced tumbler pigeons, and in 
one variety of the carp — for the bones of the face to become 
greatly shortened. In the case of the dog, as H. Muller has 
shown, this seems caused by an abnormal state of the pri- 
mordial cartilage. We may, however, readily admit that 
abundant and rich food supplied during many generations 
would give an inherited tendency to increased size of body, 
and that, from disuse, the limbs would become finer and 
shorter.*" Wo shall in a future chapter see also that the 
skull and limbs are apparently in some manner correlated, 
so that any change in the one tends to affect the other. 

Nathusius has remarked, and the observation is an in- 
teresting one, that the peculiar form of the skull and Itody 
in the most highly cultivated races is not characteristic of 
any one race, but is common to all when improved up to the 
same standard. Thus the large-bodied, long-cared, English 
broods with a oonvox back, and the small-bodiod, short-oared, 
Chinese breeds with a concave back, when bred to the same 
state of perfection, nearly resemble each other in the form 
of the head and body. This result, it appears, is partly duo 
to similar causes of change acting on the several races, and 

'• Nathusiua, ‘ Die Racen dee Schweinee,’ e, 71. 
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partly to man breeding the pig for one sole purpose, namely, 
for the greatest amount of flesh and fat ; so that selection has 
always tended towards one and the same end. With most 
domestic animals the result of selection- has been divergence 
of character, here it has l)een convergence.** 

The nature of the food supplied during many generations 
has apparently aflccted the length of the intestines; for, 
according to Cuvier,** their length to that of the body in 
the wild boar is as 9 to 1, — in the common domestic boar as 
in the 



13-5 to 
breed the gr< 
distinct speci 



i given me t 
3, in which t 



breed as 16 to 1. In this latter 
ttgth may bo duo either to descent from a 
more ancient domestication. The number ■ 
of mammai vary, as does the period of gestation. The latest 
authority says** that “the period averages from 17 to 20 
weeks,” but 1 think there must be some error in this state- 

109 to 123 ‘ ” ** 

carefully recorded cases with well-bred pigs, in 
period varied from 101 to 116 days. According U 
the period is shortest in the races which come eaily to ma- 
turity ; but the course of their development does not appoar 
to be actually shortened, for the young animal is born, 
judging from the state of the skull, lesi 
in a more embryonic co 



!c condition,** than in the case of common 
swine. In the highly cultivated and early matured races . 
the teeth, also, are developed earlier. 

The difibrence in the number of the vertebrae and ribs in 
different kinds of pigs, as observed by Mr. Eyton,** and as 
given in the following table, has often been quoted. The 
;s to the Sr. sero/a type ; and Mr. 
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Eyton informs me that, since the publication of this paper, 
cross-bred animals from the African and English races were 
found by Lord Hill to be perfectly fertile. 







AMon 

Female* 


ChlneM 

Male. 


^IdlW 


jliS 


Dorsal vertebrie .. 


15 


13 


15 


14 


14 


Lumbar 
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5 


Dorsal and lumbar! 
togolber .. ../ 


21 


18 


19 


19 


19 


Siicrul 


5 


5 
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4 


4 


Total number of) 
vertobrm ../ 


2S 


24 


23 


2.3 


23 



Some semi-monstrous breeds deserve notice. From the 
time of Aristotle to the present time solid-hoofed swine have 
occasionally been observed in various parts of the world. 
Although this peculiarity is strongly inherited, it is hardly 
probable that all the animals with solid hoofs have descended 
from the same parents ; it is more probable that the same 
peculiarity has reappeared at various times and places. Dr. 
Struthers has lately described and figured the structure 
of the feet ; in both front and hind feet the distal phalanges 
of the two greater toes are represented by a single, great, 
hoof-bearing phalanx ; and in the front feet, the middle 
phalanges are represented by a bone which is single towards 
the lower end, but bears two separate articulations towards 
the upper end. From other accounts it appears that an 
intermediate toe is likewise sometimes superadded. 

Another curious anomaly is oB'ered by the appendages, 
deecril)od by M. Eudes-Deslongchamps as often characterizing 
the Normandy pigs. These appendages are always attached 
to the same spot, to the comers of the jaw ; they are cylin- 

** ‘Edioburzb New PhiloM|ih. BUiovilleV ‘Onieugraphie,’ p. 128, for 
Juanal,’ April, 18G3. Sm s1»o De Tarioiu authoritien uu thU lubject. 
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drical. about throe inches in length, covered with bristles, 
and with a pencil of bristles rising out of a sinus on one 
side : they have a cartilaginous centre, with two small longi- 
tudinal muscles : they occur either symmetrically on both 
sides of the face or on one side alone. Hichardson figures 
them on the gaunt old “ Irish Greyhound pig ; ” and Nathu- 
sius states that they occasionally appear in all the long eared 




Fl*. .I.-Ou Pig, with J»w.np|*nd*gM. (Copied from H. D. Rlduudeon oa IMge.) 



races, but are not strictly inherited, for they occur or fail in 
animals of the same litter.“ As no wild pigs are known to 
have analogous appendages, wo have at present no reason to 
suppose that their appearance is duo to reversion ; and if 
this be so, wo are forced to admit that a somewhat com- 
plex, though api>arontly useless, structure may bo suddenly 
developed without the aid of selection. 

It is a remarkable fact that the boars of all domesticated 
breeds have much shorter tusks than wild boars. Many facts 
show that with many animals the state of the hair is much 
affected by exposure to, or protection from, climate ; and as 
wo see that the state of the hair and tooth are correlated in 
Turkish dogs (other analogous facts will be hereafter given), 
may wo not venture to surmise that the reduction of the tusks 



“ Ead« - DeAlongiihainpii, ‘ Md - 
moiros de la Sac. Linn, de N'unnandic,’ 
Tol. Tii., 1842, p. 41. Richardson, 



‘ Pipi, their Origin, Ac.,’ 1847, p. 30 
Nathuaius, ‘ Die Kaoin dea Schweinea,’ 
1863, a. 54. 
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in the domestic boar is related to his coat of bristles being 
diminished from living under shelter ? On the other hand, 
as we shall immediately see, the tusks and bristles reappear 
with feral boars, which are no longer protected from the 
weather. It is not suqirising that the tusks should be more 
affected than the other teeth; as parts developed to sei^e 
as secondary sexual characters are always liable to much 



variation. 

It is a well-known fact that the young of wild European 
and Indian pigs," for the first six months, are longitudinally 
banded with light-coloured striiios. This character generally 
disappears under domestication. The Turkish domestic pigs, 

“rhTteve^^uly te^er rhetlur these latter pig^ 

belong to the same curly haired race as the Turkish swine. 
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The common belief that all domesticated animals, when 
they run wild, revert completely to the character of their 
parent-stock, is chiefly founded, as far as I can discover, on 
feral pigs. But oven in this case the belief is not grounded 
on sufficient evidence ; for the two main typos, namely, S. 
tcrci/a and tndicut, have not boon distinguished. The young, 
as we have just seen, reacquire their longitudinal stripes, and 
the boars invariably reassume their tusks. They revert also 
in the general shaiie of their bodies, and in the length of 
their legs and muzzles, to the state of the wild animal, as 
might have been expected from the amount of exercise which 
they are compelled to take in search of food. In Jamaica the 
feral pigs do nut acquire the full size of the European wild 
boar, “ never attaining a greater height than 20 inches at the 
shoulder.” In various countries they roassume their original 
bristly covering, but in different degj-ees, dependent on the 
climate ; thus, according to Koulin, the semi-feral pigs in 
the hot valleys of New Granada are very scantily clothed ; 
whereas, on the Paramos, at the height of 7000 to 8000 feet, 
they acquire a thick covering of wool lying under the 
bristles, like that on the truly wild pigs of France. Those 
pigs on the Paramos are small and stunted. The wild boar 
of India is said to Imve the bristles at the end of its tail 
arrange<l like the plumes of an arrow, whilst the European 
boar has a simi>lo tuft ; and 'it is a curious fact that many, 
but not all, of the feral pigs in Jamaica, derived from a 
SjKinish stock, have a plumed tail.” With respect to colour, 
feral pigs generally revert to that of the wild boar ; but in 
certain jmrts of S. America, as we have seen, some of the 
semi-fei-al pigs have a curious white band across their 
stomachs ; and in certain other hot ]>laces the pigs are red, 
Bnd this colour has likewise occasionally been observed in 
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the feral pigs of Jamaica. From these several facts we see 
that with pigs when feral there is a strong tendency to 
revert to the wild type ; but that this tendency is largely 
governed by tlie nature of the climate, amount of exercise, 
and other causes of change to which they have been 
subjected. 

The last point worth notice is that wo have unusually good 
evidence of breeds of pigs now keeping perfectly true, which 
have been formed by the crossing of several distinct breeds. 
The Improved Essex pigs, for instance, breed very true ; but 
there is no doubt that they largely owe their present excellent 
qtialities to crosses originally made by Lord Western with the 
Neapolitan race, and to subsequent crosses with the Berkshire 
breed (this also having been improved by Neapolitan crosses), 
and likewise, probably, with the Sussex breed.®” In brevis 
thus fonned by complex crosses, the most careful and unre- 
mitting selection during many generations has been found to be 
indispensable. Chiefly in oonsequence of so much crossing, 
some well-known breeds have undergone rapid changes ; thus, 
according to Nathusius,®* the Berkshire breed of 1780 is quite 
different from that of 1810; and, since this latter period, at 
least two distinct forms have borne the same name. 



Cattle. 

Domestic cattle are certainly the descendants of more than 
one wild form, in the same manner as has lieen shown to be the 
case with our dogs and pigs. Naturalists have generally 
made two main divisions of cattle ; the hum^icd kinds inhabit- 
ing tropical countries, called in India Zebus, to which the 
specific name of Bos indiau has been given ; and the common 
nou-humped cattle, generally included under the name of 
Bos taurus. The humped cattle were domesticated, as may 
be seen on the Egyptian monuments, at least as early as the 
twelfth dynasty, that is 2100 b.c. They differ from common 
oattle in various osteological characters, even in a greater 

» S. Sidney’* edition of ‘ Touett on « ‘ SchwetneschWel,’ ». m 
the Pig,’ 18B0, pp. 7, 26, 27, 29, 30. 
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degree, according to Rutimeyor,^* than do the fossil and 
prehistoric European species, namely, Bot primigeniut and 
longi/ront, from each other. They differ, also, as Sir. Blyth,“ 
who has particularly attended to this subject, remarks, in 
general configuration, in the shape of their ears, in the point 
where the dewlap commences, in the typical curvature of 
their horns, in their manner of carrying their heads when at 
rest, in their ordinary variations of colour, especially in the 
frequent presence of “ nilgau-like markings on their feet,” 
and “ in the one being bom with teeth protmding through 
the jaws, and the other not so.” They have different habits, 
and their voice is entirely different. The hum])cd cattle in 
India “ seldom seek shade, and never go into the water and 
there stand knee-deep, like the cattle of Europe.” They have 
run wild in parts of Oude and Rohilcund, and can maintain 



themselves in a region infested by tigers. They have given 
rise to many races differing greatly in size, in the presence 
of one or two humps, in length of horns, and other respects. 
Mr. Blyth sums up emphatically that the humped and hump- 
less cattle must be considered as distinct species. When wo 
consider the number of points in external structure and 
habits, independently of important osteological differences, in 
which they differ from each other ; and that many of these 
points are not likely to have been affected by domestication, 
there can hardly be a doubt, notwithstanding the adverse 
opinion of some naturalists, that the humped and non-humped 
cattle must be ranked as specifically distinct. 

The European breeds of humplcss cattle are numerous. 
Professor IjOw enumerates 19 British breeds, only a few of 
which are identical with those on the Continent. Even the 
small Channel islands of Guenisey, Jersey, and Alderney 
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possess their own suh-broeds ; and these again differ from 
the cattle of the other British islands, such as Anglesea, and 
the western isles of Scotland. Dosmarest, who paid attention 
to the subject, describes 15 French races, excluding sub- 
varieties and those imported from other countries. In other 
parts of Europe there are several distinct races, such as the 
pale-coloured Hungarian cattle, with their light and free 
stop, and enormous horns sometimes measuring above five 
feet from tip to tip : the Bodolian cattle also are remarkable 

from the height of their fore-tjuarters. In the most recent 
work on Cattle,®' engravings are given of fifty-five European 
broods ; it is, however, probable that several of these differ 
very little from each other, or are merely synonyms. It must 
not be supjwsod that numerous breeds of cattle exist only in 
long-civilized countries, for wo shall presently see that several 
kinds are kept by the savages of Southern Africa. 

With respect to the parentage of the several European breeds, 
we already know much from Nilsson’s Memoir,” and more especially 
tom Eiitimeyer’s works and those of Boyd Dawkins. Two or three 
species or forms of Bos, closely allied to still living domestic races, 
have been foimd in the more recent tertiary deposits or amongst 
prehistoric remains in Europe. Following RUtimeyer, we have 

Bos nriniif/enius. — This magiiificent, well known SMcies was 
domesticated in Switzerland during the Neolithic period ; even at 
this early period it varied a little, having apparently been crossed 
with other races. Some of tho larger races on the Continent, as the 
Friesland, &c., and the Pembroke race in England, closely resemble 
in essential structure B, primif/fniiis, and no doubt are its descen- 
dants. This is Ukewiso the opinion of Nilsson. Bos primigeuius 
existed as a wild animal in Cmsar’s time, and is now semi-wild, 
though much degenerated in size, in the park of Chillingham ; for 
I am informed by Professor Riitimeyer, to whom Lord Tankerville 
sent a skull, that the Chillingham cattle are less altered from the 
true primigeuius type than any other known breed." 



»< Mr. H. E. Marquand, in ‘The 
Times,’ June 2Std, 1856. 

“ Vaaey, ‘ Delineations of the Ox- 
Tribe, p. 124. Brace’s ‘Hungary,’ 
1851, p. 94. The Hungarian cattle 
descend, according to Riitimeyer 
(‘ Zahmen Europ. Uindes,’ 1866, s. 13 
from Bos primiijenins. 

•• Moll and Gayot, ‘La Connais- 



sanre Gdn. du B«uf,’ Paris, 1860. 
Fig. 82 is that of the Podolian breed. 

” A translation appeared in three 
parts in the ‘ Annals and Mag. of Nat. 
Hist.,’ 2nd series, vol. iv., 1849. 

" See, also, Biltimeyer’s ‘ Beitr'ige 
pal. Oesch. der Wiederkhucr Basel, 
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Dm trochocerot . — This form is not included in the throe species 
above mentioned, for it is now considered by RUtimeyer to be the 
female of an early domesticated form of D. nrimigeniut, and as the 
progenitor of his/ronto»u* race. 1 may add tMt specific names have 
oeen given to four other fossil oxen, now believed to be identical 
with D. primigenius," 

Dm longifront (or brachyceros) of Owen. — This very distinct spedes 
was of small size, and had a sliort body with fine legs. According 
to Boyd Dawkins it was introduced as a domesticated animal into 
Britain at a very early period, and supplied food to the Roman 
legionaries.^* Some remains have boon found in Ireland in certain 
crannoges, of which the dates are believed to lie from »43-933a.d.” 
It was aim the commonest form in a domesticated condition in 
Switzerland during the earliest part of the Neolithic period. Pro- 
fessor Owen" thinks it probable tliat the Welsh and Highland cattle 
are descended from this form ; as likewise is the case, according to 
Eiitimoyor, with some of the existing Swiss breeds. These latter 
are of difierent shades of colour from light-grey to blackish-brown, 
with a lighter stripe along the spine, but they have no pure white 
marks. The cattle of North Wales and the Highlands, on the other 
hand, are generally black or dark-coloured. 

Dm /rontofus of Nilsson. — This species is allied to D. longi/roiis, 
and, according to the high authority of Mr. Boyd Dawkins, is identical 
with it, but in the opinion of some judges is distinct Both co existed 
in Scania during the same late geological period,** and both have 
been found in the Irish crannoges.** Nilsson believes that his 
D./rotitosus may be the parent of the mountain cattle of Norway, 
which have a high protulierance on the skull between the liase of 
the horns. As Professor Owen and others believe that the Scotch 
Highland cattle are descended from his D. longifront, it is worth 
notice that a capable judge ** has remarked that he saw no cattle 
in Norway like the Highland breed, but that they more nearly 
resembled the Devonshire breed. 



On the whole wo may conclude, more especially from the 
researches of Boyd Dawkins, that Eurojiean cattle are 



•* Pictet’s ‘ Paleontnlogie,’ tom i. p. 
365 (2nd edit.). With respect to B. 
irochoceroa, Riitimerer's ‘Zahmen 
Europ. Kindes,’ 1866, t. 26. 

*• W. Boyd Dawkins on the British 
Fossil Oxen,’ ‘Journal of the Geolog. 
Son.,’ Aug. 1867, p. 182. Also ‘Proo. 
Phil. Soc. of Manchester,’ Nov. 14, 
1871, and ‘Cave Hunting,’ 1875, p. 
27, 138. 

*' ‘British Pleistocene Mammalia,’ 
by W. B. Dawkins and W. A. Sahdford, 
1866, p. XV. 

*> W. R. Wilde, ‘An Essay on the 



Animal Remains, &c. Royal Irish 
Academy,’ 1860, p. 29. Also ‘ Proc. 
of R. IrUh Academy,’ 1858, p. 48. 

** ‘Lecture; Royal Institution of G. 
Britain,’ May 2nd, 1856, p. 4. 
‘ British Fossil Mammals,’ p. 513. 

** Nilsson, in ‘ .\nnals and Mag. of 
Nat. Hist.,’ 1849, vol. iv. p. 354. 

** See W. R. Wilde, ut supra; and 
Mr. Blythe, in ‘ Proc. IrUh Academy,’ 
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flescentled from two species ; and there is no improlialnlity 
in this fact, for the genus Bos readily yields to domestication. 
Besides these two speeies and the zohu, the yak, the gayal, 
and the ami (not to mention the buffalo or genus Bulmlus) 
liave been domesticated; making altogether six species of 
Bos. The zebu and the two European species are now extinct 
in a wild state. Although certain races of cattle were 
domesticated at a very ancient period in Europe, it does not 
follow that they were first domesticated here. Those who 
place much reliance on philology argue that they wore imported 
from the East.^* It is pro1>aklethat they originally inhabited 
a tem|>erate or cold climate, but not a land long covered with 
snow; for our cattle, as we have seen in the chapter on 
Horses, have not the instinct of scraping away the snow to 
got at the herbage lioneath. No one could behold the magni- 
ficent ■wild bulls on the bleak Falkland Islands in the southern 
hemisj>here, and doubt a1>out the climate being admirably 
suited to them. Azara has remarked that in the temperate 
regions of La Plata the cows conceive when two years old, 
whilst in the much hotter country of Paraguay they do not 
ooncoivo till throe years old ; “ from which fact,” as ho adds, 
“ one may conclude that cattle do not succeed so well in warm 
countries.” 

Bos primtgenus and longifrons have been ranked by nearly 
all jialmontologists as distinct species ; and it would not be 
reasonable to take a difleront view simply 1>ecauHe their 
domesticated descendants now intercross with the utmost 
fi-oodom. All the European breeds have so often boon crossed 
lioth intentionally and unintentionally, that, if any steri- 
lity had ensued from such unions, it would certainly have 
Ixscn detected. As zebus inhabit a distant and much hotter 
region, and as they differ in so many characters from our 
European cattle, I have taken pains to ascertain ■whether the 
two forms are fertile when crossed. The late Lord Powis 
imported some zebus and crossed them with common cattle 
in Shrojishire ; and I was assured by his steward that the 

” laid. OeoffroT .SniDt-HiUiro, ** ‘Quiidra|iMea(lu ParBguAT,'tom. 
‘ Hist. Nat. Gin.,’ tom. iii. 98. ii. p. 360. 

Idem, tom. iiL pp. 82, 91. 
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cross-bred animals wore perfectly fertile with both parent- 
stocks. Mr. lllyth informs mo that in India hybrids, with 
various proportions of either blood, are quite fertile ; and this 
can hariUy fail to be known, for in some districts “ the two 
species are allowed to breed freely together. Most of the 
cattle which were first introduced into Tasmania were 
humped, so that at one time thousands of crossed animals 
existed there; and Mr. B. O’Noile Wilson, M. A., writes to 
mo from Tasmania that ho has never heard of any sterility 
having been observed. lie himself formerly possessed a 
herd of such crossed cattle, and all were perfectly fertile ; so 
much so, that he cannot remember even a single cow failing 
to calve. These several facts afibrd an impoi-tant confirma- 
tion of the Pallasian doctrine that the descendants of species 
which wlien first domesticated would if crossed have been 
in all probability in some degree stoiile, become perfectly 
fertile after a long course of domestication. In a future 
chapter wo shall see that this doctrine throws some light on 
the difiScult subject of Hybridism. 

I have alluded to the cattle in Chillingham Pork, which, 
according to Riitimeyer, have been very little changed from 
the Boa primigeniua typo. This park is so ancient that it is 
referred to in a record of the year 1220. The cattle in their 
instincts and habits are truly wild. They are white, with 
the inside of the ears reddish-brown, eyes rimmed with black, 
muzzlo.s brown, hoofs black, and horns white tipped with 
black. Within a period of thirty-throe yeai s about a dozen 
calves were bom with “ brown and blue spots upon the 
checks or necks; but these, together with any defective 
animals, were always destroyed.” According to Bewick, 
about the year 1770 some calves appeared with black ears; 
but these were also destroyed by the keeper, and black ears 
have not since reappeared. The wild white cattle in tlie 
Duke of Hamilton's park, whore I have heard of the birth 
of a black calf, are said by Lord Tankervillo to be inferior to 
those at Chillingham. The cattle kept until the year 1780 
by the Duke of Queensberry, but now extinct, had their ears, 
muzzle, and orbits of the eyes black. Those which have 
“ Walther, ‘ Da» Bindywh,’ 1817, •. 30. 
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existed from time immemorial at Chartley, closely resemble 
the cattle at Chillingham, but are larger, “ with some small 
diftcronce in the colour of the ears.” “ They frequently tend 
to become entirely black ; and a singular superstition prevails 
ill the vicinity that, when a black calf is born, some calamity 
impends over the noble house of Ferrers. All the black 
calves are destroyed.” The cattle at Burton Constable in 
Yorkshire, now extinct, had ears, muzzle, and the tip of the 
tiiil black. Tho.se at Gisbume, also in Yorkshire, are said by 
Bewick to have been sometimes without dark muzzles, with 
the inside alone of the ears brown ; and they are elsewhere 
said to have been low in stature and hornless.** 

The several above-specified differences in the park-cattle, 
slight though they be, are worth recording, as they show that 
animals living nearly in a state of nature, and exposed to 
nearly uniform conditions, if not allowed to roam freely and 
to cross with other herds, do not keep as uniform as truly 
wild animals. For the pre.scrvation of a uniform character, 
even within the same park, a certain degree of selection — that 
is, the destruction of the dark-coloured calves — is apparently 
necessary. 

Boyd Dawkins believes that the park-cattle are descended 
from anciently domestieated, and not truly wild animals ; 
and from the occasional appearance of dark-coloured calves, 
it is improbable that the aboriginal Bot primigenius was white. 
It is curious what a strong, though not invariable, tendency 
there is in wild or escaped cattle to become white with 
coloured oars, under widely different conditions of life. If 
the old writers Boethius and Leslie” can be tiusted, the 

“ I am much indebted to the 
jiresent Earl of Tankerville for infor- 
mation about his wild cattle; and fur 
the skull which was sent to Prof. 

Riltimeyer. The fullest account of 
the Chillingham cattle Is given by 
Mr. Ilindmarsh, together with a 
letter by the late Lord Tankerville, 
in ‘Annals and Mag. of Nat. Hist.,’ 
vol. ii., 1839, p. 274. Ste Bewick, 

•(Quadrupeds,’ 2nd edit., 1791, p. 35, 
note. With respect to those of the 



Duke of Queensberry', are Pennant’s 
‘Tour in Scotland,’ p. 109. For those 
of Chartley, aw Low’s ‘ Domesticated 
Animals of Britain,’ 1845, p. 238. 
For those of Gisburne, aw Bewick’s 
‘ (Quadrupeds,’ and ‘ Encyclop. of Rural 
S;iort8,’ p. 101. 

*’ Boethius was born in 1470; 
‘Annals and Mag. of Nat. Hist.,’ vol, 
ii., 1839, p. 281; and vol. iv. 1849, 
p. 424. 
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trie of Scotland were white 
but the colour of their e 
^ (luring the tenth eontu: 
id as being white with red 
loured were scut to King 
of a hundred cattle with 
as a compensation for son 
’ a dark or black colour, 
c cattle of North Wale 



have seen, to the 
native was offered of 



id furnished with a great 
i is not mentioned. In 
some of the cattle are 
rs. Four hundred cattle 
hn ; and an early record 
ed ears having been de- 
offence, but, if the cattle 
lO were to bo presented. 

y belong, as we 
■ alter- 

latter 



gifront typo : and 
150 dark cattle, or 
cattle with red ears, wo may presume that 
were the larger beasts, and probably belonged to the 
primigenius type. Youatt has remarked that at the present 
day, whenever cattle of the short-horn breed are white, the 
extremities of their oars are more or less tinged with red. 

The cattle which have run wild on the 1’ampa.s, in Texas, 
and in two paits of Africa, have becjome of a nearly uniform 
dark brownish-red.'* On the Ladrone Islands, in the Pacific 
Ocean, immense herds of cattle, which were wild in the year 
1741, are described as “ milk-white, except their cars, which 
The Falkland Islands, situated far 
all the conditions of life as different as it is 
'e from those of the Ladrones, offer a more 
Cattle have i un wild thei o during eighty 
and in the southern districts the animals 
with their feet, or whole heads, or only 
mt my informant. Admiral 
3S0 islands, does not believe i 
So that in these two archils 
tliat the cattle tend to become white with coloui 
other parts of the Falkland Islands other ool( 
near Port Pleasant brown is the common tint ; 
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Usborn, about half tho animals in some of the herds were 
load- or mouse-colouied, which elsewhere is an iinusual tint. 
These latter cattle, though generally inhabiting high land, 
brood about a month earlier than the other cattle ; and this 
circumstance would aid in keeping them distinct and in per- 
ixjtuating a peculiar colour. It is worth recalling to mind 
that blue or lead-coloured marks have occasionally appeared 
on the white cattle of Chillingham. So plainly different 
woi-e the colours of the wild herds in different parts of tho 
Falkland Islands, that in hunting them, as Admiral Sulivan 
informs me, white spots in one district, and dark spots in 
another district, were always looked out for on the distant 
hills. In tho intermediate districts, intermediate colours 
prevailed. Whatever the cause may bo, this tendency in tho 
wild cattle of tho Falkland Islands, which are all descended 
from a few brought from La Plata, to break up into herds of 
three different colours, is an interesting fact. 

Ketuniing to tho several British breeds, the conspicuous 
difference in general appearance between Short-homs, Long- 
horns (now rarely seen), Herefords, Highland cattle, Alder- 
neys, &c., must be familiar to every one. A part of this 
difference may be attributed to descent from primordially 
distinct species ; but we may feel sure that there has been 
a considerable amount of variation. Even during the Neo- 
lithic jssriod, the domestic cattle were to a certain extent 
variable. Within recent times most of the breeds have been 
modified by careful and methodical selection. How strongly 
the chameters thus acquired are inherited, may be inferred 
from tho prices realised by the improved breeds ; even at 
the first sale of Ceiling’s Short-hoins, eleven bulls reached an 
avei age of 2141., and lately Short-hom bulls have been sold 
for a thousand guineas, and have been exported to all quarters 
of tho world. 

Some constitutional differences may be here noticed. The 
Short-homs arrive at maturity far earlier tlian the wilder 
breeds, such as those of Wales or the Highlands. This fact 
has been shown in an interesting manner by Mr. Simonds,®’ 

*’ ‘The Age of the Ox, Sheep, Pig,’ &c., hy Prof. Jamea Simonda, pubUahed 
by order of the Royal Agricnlt. Soc. 
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who has given a table of the average period of their denti- 
tion, whicli provea that there is a difference of no less than 
sLv months in the appearance of the permanent incisors. The ' 
period of gestation, from observations made by Tcssier on 
1131 cows, varies to the extent of eighty-one days; and what 
is more interesting, M. Lefour afiSrms “that the i>oriod of 
gestation is longer in the large Geiman cattle than in the 
smaller breeds." With respect to the period of conception, 
it seems certain that Alderney and Zetland cows often become 
pregnant earlier than other breeds.*’ Lastly, as four fully 
develojKHl mamma* is a generic character in the genus Bos,“ 
it is worth notice that with onr domestic cows the two rudi- 
mentary mamnim often become fairly well developed and 
jdcld milk. 

As numerous breeds are generally found only in long- 
civilized countries, it may bo well to show that in some 
countries inhabited by barbarous races, who are frequently 
at war with each other, and therefore have little free commu- 
nication, several distinct breeds of cattle now exist or for- 
merly existed. At the Cape of Good Hope Leguat observed, 
in the year 1720, three kinds.** At the present day various 
travellers have noticed the differences in the breeds in 
Southern Africa. Sir Andrew Smith several years ago 
remarked to me that the cattle possessed by the different 
tribes of Caffres, though living near each other under the 
same latitude and in the same kind of country, yet differed, 
and he expressed much surprise at the fact. Mr. Andersson 
has descrilied the Daraara, Bechuaua, and Namaqua cattle; 
and ho informs me in a letter that the cattle nortli of Lake 
Kgami are likewise different, as Mr. Gal ton has heard is also 



“ ‘Ann. Agricult. France, ’ April, 
1837, a* quoted, in ‘The Veterinary,’ 
vol. »ii. p. 725. I quote Teaaier’s obeer- 
rntiun!! from Yountt on Cattle, p. 



" ‘The Veterinary,’ Tol. riii. p. 
B81, and vol. x. p. 268. Low’a 
‘ Domest. Animals, <tc.,’ p. 297. 

" Mr. Ogleby, in ‘ Froc. Zoolog. 
Soc.,’ 1836, p. 138, and 1840, p. 4. 
Quatrefnges quotes Philippi (‘ Kevue 



dee Conn Scientifiquea,’ Feb. 12, 1688, 
p. 657), that the cattle of Piscentino 
hare thirteen dorsal vertebre and ribs 
in the^place of the ordinary number 

•' Leguat’s Voyage, quoted by 
Vasev in his ‘ Delineations of the Ox- 
tribe,’ p. 132. 

“ ‘TrareU in South Africa,’ pp. 
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the case with the cattle of Benguela. The Xamaqna cattle 
in size and shape nearly resemble European cattle, and have 
short stont horns and largo hoofs. The Daniara cattle are 
very peculiar, being big-boned, with slender legs, and small 
hard feet ; their tails are adorned with a tuft of long bushy 
hair nearly touching the ground, and their horns are extra- 
ordinarily large. The Bechuana cattle have even larger horns, 
and there is mow a skull in London with the two horns 
8 ft. in. long, as measured in a straight line from tip to tip, 
and no less than 13 ft. 6 in. as measured along their curva- 
ture ! Mr. Andersson in his letter to me says that, though 
ho will not venture to describe the difForences between the 
breeds belonging to the many different sub-tribes, yet such 
certainly exist, as sliown by tlio wonderful facility with 
which the natives discriminate them. 

That many breeds of cattle have originated through 
variation, independently of descent from distinct species, we 
may infer from what we see in South America, where the 
genus Bos was not endemic, and where the cattle which now 
exist in such vast numbers are the descendants of a few 
imported from Spain and Portugal. In Columbia, Boulin “ 
describes two peculiar breeds, namely, pehne», with extremely 
thin and fine hair, and ealongos, absolutely naked. According 
to Castelnau there are two races in Brazil, one like Euro]>ean 
cattle, the other different, with remarkable horns. In Para- 
guay, Azara de>cribes a breed which certainly originated 
in 8. America, called chkot, “because they have straight 
vertical horns, conical, and very largo at the base.” He 
likewise describes a dwarf race in Corrientes, with short 
legs and a body larger than usual. Cattle without horns, 
and others with reversed hair, have also originated in 
Paraguay. 

Another monstrous breed, called niatas or natas, of which I 
saw two small herds on the northern bank of the Plata, is so 
remarkable as to deserve a fuller description. This breed bears 
the same relation to other breeds, as bull or pug dogs do to 

•’ ‘Mem. de I’lnititot prdMnt. par June 15, 1816. SwAzars, ‘Quadrn- 
diven Saraiu,’ tom. Ti., 1835, p. 333. pMea du Paraguay, tom. it pp. 359, 
Fur Brazil, tee ‘Comptaa Kendua,’ 361. 
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other dogs, or as improved pigs, according to H. von Xathusins, 
do to common pigs.** Eutimeyer believes that these cattle 
belong to the primigenius type.** The forehead is vcrj’ short 
and broad, with the nasal end of the skull, together with 
the whole plane of the upper molar-teeth, curved upwards. 
ITie lower jaw projects beyond the upper, and has a corre- 
sponding upward curvature. It is an interesting fact that 
an almost similar confirmation characterizes, as I am informed 
by l)r. Falconer, the extinct and gigantic Sivathcrium of 
India, and is not known in any other ruminant. The upper 
lip is much draAvn back, the nostrils are seated high up and 
are widely open, the eyes project outwards, and the horns 
are large. In walking the head is carried low, and the neck 
is short. The hind legs appear to be longer, compared with 
the front legs, than is usual. The exposed incisor teeth, the 
short head and upturned nostrils, give these cattle the most 
ludicrous, self-confident air of defiance. The iikull which I 
presentetl to the College of Surgeons lias been thus described 
by Professor Owen ; ** “ It is remarkable from the stunted 
development of the nasals, premaxillarics, and fore-jiart of 
the lower jaw, which is unusually curved upwards to come 
into contact with the premaxillarics. The nasal liones are 
about one-third the ordinary length, but retain almost their 
normal breadth. The triangular vacuity is left between 
them, the frontal and lachrymal, which latter bone articulates 
with the premaxillary, and thus excludes the maxillary from 
any junction with the nasal.” So that even the con- 
nexion of some of the bones is changed. Other differences 
might be added : thus the plane of the condyles is somewhat 
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modified, and the terminal edge of the premaxillaries forms an 
arch. In fact, on comparison with the skull of a common ox, 
scarcely a single bone presents the same exact shape, and the 
whole skull has a wonderftilly different appearance. 

The first brief published notice of this race was by Azara, 
between the years 1783-96 ; but Don F. Muniz, of Luxan, who 
has kindly collected information for me, states that about 1760 
these cattle were kept as curiosities near Buenos Ayres. 
Their origin is not positively known, but they must have ori- 
ginated subsequently to the year 1552, when cattle we,re first 
introduced. Senor Muniz informs me that the breed is believed 
to have originated with the Indians southward of the Plata. 
Even to this day those reared near the Plata show their less 
civilized nature in being fiercer than common cattle, and in the 
cow, if visited too often, easily deserting her first calf. The 
breed is very true, and a niata bull and oow invariably produce 
niata calves. The breed has already lasted at least a century. 
A niata bull crossed with a common cow, and the reverse cross, 
yield offspring having an intermediate character, but with 
the niata character strongly displayed. According to Senor 
Muniz, there is the clearest evidence, contrary to the common 
belief of agriculturists in analogous cases, that the niata cow 
when crossed with a common bull transmits her peculiarities 
more strongly than does the niata bull when crossed with a 
common cow. When the pasture is tolerably long, those cattle 
feed as well as common cattle with their tongue and i>alate ; but 
during the great droughts, when so many animals perish on the 
Pampas, the niata breed lies under a great disadvantage, and 
would, if not attended to, become extinct ; for the common 
cattle, like horses, are able to keep alive by browsing with 
their lips on the twigs of trees and on reeds : this the niatas 
cannot so well do, as their lips do not join, and hence they are 
found to perish before the common cattle. This strikes me 
as a good illustration of how little wo are able to judge from 
the ordinary habits of an animal, on what circumstances, 
occurring only at long intervals of time, its rarity or extinc- 
tion may depend. It shows us, also, how natural selection 
would have determined the rejection of the niata modification 
had it arisen in a state of nature. 
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Having described the semi-monstrons niata breed, I may 
allude to a white bull, said to have been brought from Africa, 
which was exhibited in London in 1829, and which has been 
well figured by Mr. Harvey.*’ It had a hump, and was fnr- 
nishc<l with a mane. The dewlap was peculiar, being divided 
between its fore-legs into parallel divisions. Its lateral hoofs 
were annually shed, and grew to the length of five or six inches. 
The eye was very peculiar, being remarkably prominent, and 
“resembled a cup and ball, thus enabling the animal to see 
on all sides with equal ease ; the pupil was small and oval, or 
rather a parallelogram with the ends cut off, and lying trans- 
versely across the l>all.” A new and strange breed might 
probably have been formed by careful breeding and sclectiim 
from this animal. 

I have often speculated on the probable canses through 
which each separate district in Great Britain came to possess 
in former times its own peculiar bfeed of cattle ; and the ques- 
tion is, perhaps, oven more pcrjdoxing in the case of Southern 
Africa. We now know that the differences may bo in part 
attributeil to descent from distinct species ; but this cause is 
far from sufficient. Have the slight differences in climate 
and in the nature of the pasture, in the different districts of 
Britain, directly induced corresixjnding differences in the 
cattle? We liave seen that the semi -wild cattle in the 
several British {Mu-ks are not identical in colouring or size, 
and that some degree of selection has been requisite to keep 
them true. It is almost certain that abundant food given 
during many generations directly affects the size of a brood.** 
That climate directly affects the thickness of the skin and 
the hair is likewise certain : thus Roulin asserts *• that the 
hides of the feral cattle on the hot Llanos “ are always much 
less heavy than those of the cattle raised on the high plat- 
fonn of ^gota ; and that these hides yield in weight and in 
thickness of hair to those of the cattle which have run wild 
on the lofty Paramos. ’ The same difference has been observed 



Loodon'i ‘Magaziu of Xat. 
Hiat.,’ roL L, 1829, p. 113. Separata 
figures are giren of the animal, its 
hoofs, eye, and dewlap. 



** Low, * Uomesticated Animals of 
the British Isles,’ p. 264. 

** ‘ Mdm. de I’lnstitut present, par 
iirers Sarans,’ tom. ri., 1835, p. 332. 
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in the hides of the cattle roared on the bleak Falkland Islands 
and on the temperate Pampas. Low has remarked that the 
cattle which inhabit the more humid parts of Pritain have 
longer hair and thicker skins than other British cattle. 
When wo compare highly improved stall-fed cattle with the 
wilder breeds, or compare mountain and lowland breeds, we 
cannot doubt that an active life, leading to the free use of 
the limbs and lungs, affects the shape and profKjrtions of the 
whole body. It is probable that some breeds, such as the semi- 
monstrous niata cattle, and some peculiarities, such as being 
hornless, Ac., have appeared suddenly owing to what wo may 
call in our ignorance spontaneous variation ; but oven in this 
case a rude kind of selection is necessary, and the animals 
thus characterized must be at least partially separated from 
others. This degree of care, however, has sometimes been 
taken even in little-civilized districts, where wo should least 
have expected it, as in the case of the niata, chivo, and horn- 
less cattle in S. America. 

That methodical selection has done wonders within a recent 
period in modifying our cattle, no one doubts. During the 
process of metho^cal selection it has occasionally hapi>ened that 
deviations of structure, more strongly pronounced tlian mere 
individual differences, yet by no means deserving to be called 
monstrosities, have been taken advantage of : thus the famous 
Long-horn Bull, Shakespeare, though of the pure Canley 
stock, “ scarcely inherite<l a single iwint of the long-homed 
breed, his horns excepted ; yet in the hands of Mr. Fowler, 
this bull greatly improved his race. Wo have also reason to 
believe that selection, carried on so far unconscioiwly that there 
was at no one time any distinct intention to improve or change 
the breed, has in the course of time modified most of our 
cattle ; for by this process, aided by more abundant food, all the 
lowland British broods have increased greatly in size and in 
early maturity since the reign of Henry VII.''’ It should 
never be forgotten that many animals have to be annually 

'• Idem, pp. 304, 368, be. ’* You*tt od C»llle, p. II6. Lord 

»> Youatt on Cattle, p. 183. A full Spencer hai written on thU aame 
acoonnt of thia bull u taken from aubject 
Harahall. 
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slaughtered ; so that each owner must determine which shall 
be killed and which preserved for breeding. In ever}’ district, 
as Youatt has remarked, there is a prejudice in favour of the 
native breed ; so that animals possessing qualities, whatever 
they may be, which are most valued in each district, will be 
oftenest preserved ; and this unmethodical selection assuredly 
will in the long nin affect the character of the whole breed. 
But it may bo asked, can this rude kind of selection have been 
practise<l by l>arbarian8 such os those of southern Africa ? In 
a future chapter on Selection wo shall see that this has 
certainly occurred to some extent. Therefore, looking to the 
origin of the many breeds of cattle which formerly iuhabite<l 
the several districts of Britain, I conclude that, although 
slight differences in the nature of the climate, food, &c., as 
well as changed habits of life, aided by correlation of growth, 
and the occasional apj)earance from unknown (aiuses of con- 
siderable deviations of stnicture, have all prol>ably playetl 
their parts ; yet that the occasional preservation in each 
district of those individual animals which were most valued 
by each owner has ]>erhaps Ixsen even more effective in the 
production of the several British breeds. As soon as two or 
more breeds were formed in any district, or when new breeds 
descended from distinct sirecies were introduced, their crossing, 
especially if aided by some selection, will have multiplied the 
number and modified the characters of the older breeds. 



Sheep. 

I SHALL treat this subject briefly. Most authors look at our 
domestic sheep as descended from several distinct siiecies. 
Mr. Blyth, who has carefully attended to the subject, Ixjlieves 
that fourteen wild sj)cciee now exist, but “ that not one of 
them can bo identified as the progenitor of any one of the 
interminable domestic races.” M. Gervais thinks that 
there are six species of Ovis,” but that our domestic sheep 
form a distinct genus, now completely extinct, A Gennan 



'* Blyth, on the' gonm OvU, in 
‘AnnaU and Mag. of Nat. HUtory,' 
Tol. tH., 1S41, p. 2BI. With rnpect 
to the parentage of the breeda, eee 
VOL. I. 



Mr. bIrthV eicellent articlai in • Lind 
and Water,’ 1867, pp. 13+, 156. 
Gervaia, ‘Hut. Nat. dea Mammifbrra,’ 
1855, tom. U. p. 191. 
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naturalist’* believes that our sheep descend from ten aborigi- 
nally distinct species, of which only one is still living in a wild 
state ! Another ingenious olsserver,’* though not a naturalist, 
with a liold defiance of everything known on geographical dis- 
tribution, infers that the sheep of Great Britain alone are the 
desoendants of eleven endemic British forms ! Under such 
a hoiHjless state of doubt it would be useless for my purjMJse 
to give a detailed account of the several breeds ; but a few 
remarks may be added. 

Sheep liave been domesticated from a very ancient period. 
Rutimeyer found in the Swiss lake-dwellings the remains of 
a small breed, with thin tall legs, and horns like those of a 
goat, thus differing somewhat from any kind now known. 
Almost every country has its own peculiar breed ; and many 
countries have several breeds differing greatly from each other. 
One of the most slrongly marked races is an Eastern one with 
a Icng tail, including, according to Pallas, twenty vertebrae, 
and so loaded with fat that it is sometimes placed on a truck, 
which is dragged about by the living animal. These sheep, 
though ranked by Fitzinger as a distinct aboriginal form, 
bear in their drooping ears the stamp of long domestication. 
This is likewise the case with those sheep which have two 
great masses of fat on the rump, with the tail in a rudimen- 
tary condition. The Angola variety of the long-tail^ race 
has curious mas.scs of fat on the back of the head and beneath 
the jaws.” Mr. Hodgson in an admirable paper ’• on the 
sheep of the Himalaya infers from the distribution of the 
Hevoi-al races, “ that this caudal augmentation in most of its 
phases is an instance of degeneracy in these pre-eminently 
Alpine animals.” The horns present an endless diversity in 
character ; being not rarely absent, especially in the female 
sox, or, on the other hand, amounting to four or even eight 
in numlwr. The horns, when numerous, arise from a crest 
on the frontal bone, which is elevated in a peculiar manner. 



” Dr. L. Kiliingrr, ‘Urb«r die 
Racen dee Zehmen Schafoe,’ I860, a. 
86 . 

'* J. Aaderaon, ‘Recreationi in 
agriculture and Natural lliatorjr,’ 



Tol. ii. p. 264. 

'• ‘ Pfahlbauten,’ ». 127, 193. 

” Youatt on Sheep, p. 120. 

’• ‘Journal of the Aaiatic Soc. of 
Bengal,’ vol. xvi. pp. 1007, 1016. 
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It is remarkablo that multiplicity of horns “is generally 
accompaniml by great length and coarseness of the fleece.” 
This coiTclntion, however, is far from being general ; for 
instance, I am informed by Mr. D. Forbes, that the Spanish 
sheep in Chile resemble, in fleece and in all other characters, 
their parent merino-race, except that instead of a pair they 
generally l>ear four horns. The existence of a pair of mammte 
is a generic character in the genus Ovis as well as in several 
alli^ forms ; nevertheless, as Mr. Hodgson has rcmarke<l. 
“ this character is not alwolutely constant oven among the 
true and proper sheep : for I have more than once met with 
Cdgias (a sub- Himalayan domestic race) possessed of four, 
teats.” This case is the more remarkable as, when any 
part or organ is present in reduced number in comiiarison 
wth the same part in allied groups, it usually is subject to 
little variation. The presence of interdigital pits has like- 
wise been considered as a generic distinction in sheep ; but 
Isidore GeofEroy ** has shown that these pits or pouches are 
absent in some breeds. 

In sheep there is a strong tendency for characters, which 
have apparently been acquired under domestication, to become 
attached either exclusively to the male sex, or to be more 
highly developed in this than in the other sex. Thus in 
many breeds the horns arc deficient in the ewe, though this 
likewise occurs occasionally with the female of the wild, 
musmon. In the rams of the Wallachian breed, “ the horns 
spring almost perpendicularly from the frontal bone, and 
then take a beautiful spiral form ; in the owes they protrude 
nearly at right angles from the head, and then become twisted 
in a singular manner.” “ Mr. Hodgson states that the ex- 
traordinarily arched nose or chaffron, which is so highly 
developed in several foreign breeds, is characteristic of the 
ram alone, and apparently is the result of domestication." 

I hear from Mr. Blj-th that the accumulation of fat in the 
fat-taikd sheep of the plains of India is greater in the male 





Tol. ivi., 1847, pp. 1015, 1016. 



Vonatt on Sh«p, p. 138. 
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than in the female ; and Fitzinger «* remarks that the mane 
in the African maned race is far more developed in the ram 
than in the ewe. 

DifiFerent races of sheep, like cattle, present constitutional 
(inferences. Thus the improved breeds arrive at maturity at 
an early ago, as has been well shown by Mr. Simonds through 
their early average period of dentition. Tho several races 
have become adajded to different kinds of pasture and 
climate: for instance, no one can rear Leicester sheep on 
mountainous regions, where Cheviots flourish. As Youatt 
has remarked, “In all the different districts of Great Britain 
wo find various breeds of sheep beautifully adapted to tho 
locality which they occupy. No one knows their origin ; 
they are indigenous to the soil, climate, pasturage, and tho 
locality on which they graze ; they seem to have been formed 
for it and by it.” “ Marahall relates that a flock of heavy 
Lincolnshire and light Norfolk sheep which had boon bred 
together in a large sheep-walk, part of which was low, rich, 
and moist, and another part high and dry, with benty grass, 
when turned out, regularly separated from each other ; tho 
heavy sheep drawing off to the rieh soil, and the lighter sheep 
to their own soil ; so that “ whilst there was plenty of grass 
the two breeds kept themselves as distinct as rooks and 
pigeons.” Numerous sheep from various parts of the world 
have been brought during a long course of years to the 
Zoological Gardens of London ; but as Youatt, who attended 
tho animals as a veterinary surgeon, remarks, “ few or none 
die of tho rot, but they are phthisical ; not one of them from 
a torrid climate lasts out the second year, and when they die 
their lungs are tuberoulated.” There is very good evidence 
that English breeds of sheep will not succeed in Franco."" 
Even in certain parts of England it has been found im- 
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possiblo to keep certain breeds of sheep ; thus on a farm on 
the banks of the Ouse, the Leicester sheep wore so rapidly 
destroywl by pleuritis “• that the owner could not keep them ; 
the coarser-skinned sheep never being aflFectod. 

The period of gestation was formerly thought to bo of so 
unalterable a character, that a supposed ditterence of this kind 
between the wolf and the dog was esteemed a sure sign of 
specifie distinction ; but we have seen that the period is 
shorter in the improve<l breeds of the pig, and in the larger 
breeds of the ox, than in other broods of these two animals. 
And now wo know, on the excellent authority of Hermann 
von Nathusius,*“ that Merino and Southdown sheep, when 
both have long been kept under exactly the same conditions, 
differ in their average period of gestation, as is seen in the 
following Table ; — 

Merinos 

Southdowns 

Half-bred Merinos and Southdowns 
j blood of Southdown 

i 

In this graduated difference in cross-bred animals having 
different proportions of Southdow'n blood, we see how strictly 
the two periods of gestation have been transmitted. Nathu- 
sius remarks that, as Southdowns grow with remarkable 
rapidity after birth, it is not surprising that their foetal 
development should have been shortened. It is of course 
possible that the difference in these two breeds may bo due 
to their descent from distinct parent-species ; but as the 
early maturity of the Southdowns has long been carefully 
attended to by breeders, the difference is more probably the 
result of such attention. Lastly, the fecundity of the several 
breeds differs much ; some generally producing twins or even 
triplets at a birth, of which fact the curious Shangai sheep 
(with their truncated and rudimentary ears, and great Roman 
noses), lately exhibited in the Zoelogical Gardens, offer a 
remarkable instance. 

Sheep are perhaps more readily affected by the direct action 

•• -The Vetarinary,’ Tol. x. p. 217. gi»«n 'B ‘ B“>t Swj. Imp. d’Acclimat..’ 

•0 A trnnslatiuu of hia paper ia tom. ix., 1802, p. 723. 
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of the conditions of life to which they have been expose<l than 
almost any other domestic animal. According to Pallas, and 
more recently according to Erman, the fat-tailed Kirghisian 
sheep, when bred for a few geuoi-ations in Russia, degenerate, 
and the mass of fat dwindles away, “ the scanty and bitter 
herbage of the steppes seems so essential to their develop- 
ment.” Fallas makes an analogous statement with respect 
to one of the Crimean breeds. Burnes states that the 
Karakool breed, which produces a fine, curled, black, and 



consetiuent loss of character, and not that certain conditions 



Groat heat, however, seems to act directly on the fleece : 
several accounts have been publislied of the change wliich 
sheep imiwrted from Europe undergo in the West Indies. 
Dr. Nicholson of Antigua informs me that, after the third 
generation, the wool disappears from the wliole body except 
over the loins ; and the animal then appears like a goat with 
a dirty door mat on its back. A similar 




are necessary for the devt 



of certain characters. 



take place on the west coast of Africa.” 

many wool-bearing sheep live on the hot plains of India. 
Roulin asserts that in the lower and heated valleys of the 
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great authority, namely, Lord Somerville, remarks, “the 
wool of our Merino sheep after shear-time is hard and coarse 
to such a degree as to render it almost imjwssible to suppose 
that the same animal could bear wool so opposite in quality, 
compared to that which has been clipped from it: as the 
cold weather advances, the fleeces recover their soft quality.’' 
As in sheep of all breeds the fleece naturally consists of 
longer and coarser hair covering shorter and softer wool, the 
change which it often undergoes in hot climates is probably 
merely a case of unequal development ; for even with those 
sheep which like goats are covered with hair, a small quantity 
of underlying wool may always be found.“ In the wild 
mountain-sheep (Ovis montana) of North America there is an 
analogous annual change of coat ; “ the wool begins to drop 
out in early spring, leaving in its place a coat of hair resem- 
bling that of the elk, a change of pelage quite different in 
character from the oi-dinary thickening of the coat or hair, 
common to all furred animals in winter, — for instance, in the 
horse, the cow, &c., which shed their winter coat in the 
spring.” 

A slight difference in climate or pasture sometimes slightly 
affects the fleece, as has been observed even in different districts 
in England, and is well shown by the great softness of the 
wool brought from Southern Australia. But it should be 
observed, as Youatt repeatedly insists, that the tendency to 
change may generally be counteracted by careful selection. 
M. Lasterye, after discussing this subject, sums up as 
follows : “ The preservation of the Merino race in its utmost 
purity at the Capo of Good Hope, in the marshes of Holland, 
and under the rigorous climate of Sweden, furnishes an ad- 
ditional support of this my unalterable principle, that fine- 
woolled sheep may be kept wherever industrious men and 
intelligent breeders exist.” 

That methodical selection has effected great changes in 



« Voiiatt on Sheep, p. 69, where 
Lord Somerville U quoted. Sm p. 117, 
on the presence of wool under the 
hair. With respect to the fleeces of 
Australian sheep, p. 185. On selec- 



tion counteracting any tendency to 
change, tee pp. 70, 117, 120, 168. 

•* Audubon and Bachman, ‘The 
Quadru|ieds of North America,’ 1846, 
Tol. T. p. 365, 
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several broods of sbeop no one who knows anything on the 
subjoet, entertains a doubt. The ease of tlio Southdowns, as 
improved by Ellman, offers jierhaps the most striking in- 
stance. Unconscious or occasional selection has likewise 
slowly produced a groat effect, as wo shall see in the chapters 
on Selection. That crossing has largely modified some breeds, 
no one who will study what has been written on this subject 
— for instance, Mr. SiKX)ner’s pa|)er — will dispute; but to 
])roduco uniformity in a crossed breed, careful selection and 
“rigorous weeding,” as this author expresses it, are indis- 
pensable.** 

In some few instances now breeds have suddenly originated ; 
thus, in 1791, a ram-lamb was bom in Massachusetts, having 
short crooked legs and a long l>ack, like a tumspit-dog. From 
this one lamb the oiler or ancon semi-monstrous breed was 
raised : as those sheep could not leap over the fences, it was 
thouglit that they would be valuable ; but they have been 
supplanted by merinos, and thus exterminated. The sheep 
are remarkable from transmitting their character so truly 
that Colonel Humphreys ** never heard of “ but one question- 
able case” of an ancon ram and ewe not protlucing ancon 
offspring. ^Vhen they are crossed with other breeds the 
offspring, with rare exceptions, instead of being intermediate 
in character, perfectly resemble either juirent; even one of 
twins has resembled one parent and the second the other. 
Lastly, “ the ancons have been observed to keep together, 
separating themselves from the rest of the flock when put 
into enclosures with other sheep.” 

A more interesting case has been recorded in the Report of 
the Juries for the Great Exhibition (1851), namely, the pro- 
duction of a merino ram-lamb on the Mauchamp farm, in 1828, 
which was remarkable for its long, smooth, straight, and silky 
wool. By the year 1833 M. Graux had raised rams enough to 
servo his whole flock, and after a few more years he was able 
to sell shKjk of his now breed. So peculiar and valuable is the 
wool, that it sells at 25 per cent, above the best merino wool : 

“‘Jouroalof K. Agricult. Soc. of “‘Philiwouh.TraniMictioiiii,’ London, 
England,’ rol. *x , part ii., \V. C. 1813, p. dS. 

.S|iooner on croaa-Breeding. 



© The Complete Work of Charles Darwin Online 



GOATS. 



even the fleeces of half-bred animals are valuable, and are 
knovm in Franco as the “ Mauchamp-merino.” It is inter- 
esting, as showing how generally any marked deviation of 
structure is accompanied by other deviations, that 'the first 
ram and his immediate offspring were of small size, with 
large heads, long necks, narrow chests, and long flanks ; but 
these blemishes were removed by judicious crosses and selec- 
tion. The long smooth wool was also correlated with smooth 
horns; and as horns and hair are homologous structures, 
wo can understand the meaning of this correlation. If the 
Mauchamp and ancon breeds had originated a century or two 
ago, we should have had no record of their birth ; and many 
a naturalist would no doubt have insisted, especially in the 
case of the Mauchamp race, that they had each descended 
from, or been crossed with, some unknown aboriginal form. 



Goats. 

Fro.m the ronent researches of .M. Brandt, most naturalists now 
believe that all our goats are descended from the Capra cegagrus 
ot the mountains of Asia, possibly mingled with the allied 
Indian species C. falconeri of India.*’ In Switzerland, during 
the neolithic period, the domestic gout was oommoner than the 
sheep ; and this very ancient race differed in no respect from 
that now common in Switzerland.** At the present time, the 
many races found in several parts of the world differ greatly 
from each other ; nevertheless, as far as they have been tried,’* 
they are all quite fertile when crossed. So numerous are the 
breeds, that Mr. G. Clark >»» has described eight distinct kinds 
imported into the one island of Mauritius. The ears of one 
kind wore enormously developed, being, as measured by 
IMr. Clark, no less than 19 inches in length and 4J inches in 
breadth. As with cattle, the mamma; of those breeds which 
are regularly milkoil become greatly developed; and, as 
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Mr. Clark remarks, “ it is not rare to see their teats touching 
the grotmd.” The following cases are worth notice as pre- 
senting unusual points of variation. According to Godron,*“* 
the mammm differ greatly in shape in different breeds, being 
elongated in the common goat, hemispherical in the Angora 
race, and bilobed and divergent in the goats of S 3 nria and 
M ubia. According to this same author, the males of certain 
breeds have lost their usual offensive odour. In one of the 
Indian breeds the males and females have horns of widely- 
diflferent shapes ; and in some breeds the females are desti- 
tute of homs.*“ M. Bamu of Nancy informs me that many 
of the goats there bear on the upper part of the throat a pair 
of hairy appendages, 70 mm. in length and about 10 mm. 
in diameter, which in external appearance resemble those 
above described on the jaws of pigs. The presence of inter- 
digital pits or glands on all four feet has been thought to 
characterise the genus Ovis, and their absence to be charac- 
teristic of the genus Capra ; but Mr. Hodgson has found that 
they exist in the front feet of the majority of Himalayan 
goats.'®* Mr. Hodgson measured the intestines in two goats of 
the Dugu race, and he found that the proportional length of the 
38 differed considerably. In one of these 



goats the caecum was thirb 
than thirty-six inches in 1< 
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CHAPTER IV. 

DOMESTIC RABBITS. 

DOMESTIC BABBITS DESCENDED FROM THE COMMON WILD BABBIT— ANCTENT 
DOMESTICATION — ANCIENT SELECTION — LARGE LOP-EABED RABBIT'S — 
VARIOrS BREEDS— FU CTCATING CHARACTERS— ORIGIN OP THE BIHALAVAN 
BREED — CCBIOTS CASE OF INHERITANCE— FERAL RABBITS IN JAMAICA 
AND THE FALKLAND ISLANDS — FOBTO SANTO FERAL BABBITS — 08TEO- 
LOGICAL CHARACTERS — SKFLL — SKI'LL OF HALF-LOB RABBITS — VARIATIONS 
IN THE SKI'LL ANALOGOUS TO DIFFERE.NCES IN DIFFERENT SPECIES OP 
HARES — TERTtXRA — STERNUM — SCAPULA — EFFECTS OF USB AND DISUSE 
ON THE PROPORTIONS OF THE LUIBS AND BODY— CAPAaTY OF THE 
SKULL AND REDUCED SIZE OF THE BRAIN — SUMMARY ON THE MODIFICA- 
TTONS OF DOMESTTCATED BABBITS. 

All naturalists, with, as far as I know, a single exception, 
believe that the several domestic breeds of the rabbit are de- 
scended from the common wild species ; I shall therefore 
describe them more carefully than in the previous cases. 
Professor Gervais ‘ states “ that the true wild rabbit is smaller 
than the domestic; its proportions are not absolutely the 
same ; its tail is smaller ; its cars are shorter and more 
thickly clothed with hair ; and these characters, without 
speaking of colour, are so many indications opjxisod to the 
opinion which unites these animals under the same specific 
denomination.” Few naturalists will agree with this author 
that such slight differences are sufficient to separate as 
distinct species the wild and domestic rabbit. How extra- 
ordinary it would be, if close confinement, perfect tameness, 
unnatural food, and careful breeding, all prolonged during 
many generations, had not produced at least some effect ! 
The tamo rabbit has been domesticated from an ancient period. 
Confucius I'angos rabbits among animals worthy to be sacri- 
ficed to the gdls, and, as ho proscribes their multiplication, 
they were probably at this early period domesticated in China. 
They are mentioned by several of the classical writers. In 
‘ M. P. Gervsis, ‘ HUt. Nat. des MainmiR-res,’ 1854, tom. i., p. 288. 
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lOlil Gorvaise Markham vrrites, “You shall not, as in other 
cattoll, looko to their shape, but to their richnesse, oncly elect 
your buckes, the largest and goodliest conics you can get ; 
and for the richnesse of the skin, that is accounted tho 
richest which hath the equallest mixture of blacko and white 
haire together, yet the blacko rather shadowing the white ; the 

furre should bo thicke, deeix;, smooth, and shining ; 

they are of body much fatter and larger, and, when another 
skin is worth two or three i)onoe, they are worth two shillings.” 
From this full descrij)tion we see that silver-grey rabbits 
existed in England at this period ; and what is far more 
imiwrtant, wo see that tho breeding or selection of rabbits was 
then carefully attended to. Aldrovandi, in 1637, describes, 
on tho authority of several old writers (as Scaliger, in 1557), 
rabbits of various colours, some “ like a hare,” and he adds that 
P. Valorianus (who died a very old man in 1558) saw at 
Verona rabbits four times bigger than ours.* 

From the fact of the rabbit having been domesticated at an 
ancient period, we must look to the northern hemisphere of the 
Old World, and to the warmer temperate regions alone, for 
the aboriginal parent-form ; for tho rabbit cannot live without 
protection in countries as cold as Sweden, and, though it has 
run wild in the tropical island of Jamaica, it has never greatly 
multiplied there. It now exists, and has long existed, in tho 
warmer temperate parts of Europe, for fossil remains have been 
found in several countries.* Tho domestic rabbit readily 
Ix'comcs feral in these same countries, and when variously 
coloured kinds are turned out they generally revert to the 
ordinary grey colour.* Wild rabbits, if taken young, can be 
domesticated, though the process is generally very trouble- 
somo.‘ The various domestic races are often crossed, and are 



• U. Aldrurandi, ‘ De Quadrupedi- 
bus digitatis,’ 1637, p. 383. For 
Coofuciua and G. Markham, toe a 

in ‘Cottage Gardener,’ Jan. 22nd, 

• Owen, ‘ British Fossil Mammals,’ 
p. 212. 

‘ Bochstcin, ‘ Naturgesch. Deutsch- 



lands,’ 1801, b. i. p. 1133. I have 
received similar accounts with respect 
to England and S<»tland. 

* ‘I’igeons and Kabkits,’ by E. S. 
Delamer, 1854, p. 133. Sir J. Se- 
bright (‘Observations on Instinct,’ 
1836, p. 10) speaks most strongly on 
the difficulty. But this difficulty is 
not invariable, as I have received two 
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believed to be quite fertile together, and a perfect gradation 
can bo shown to eidst from the largest domestic kinds, having 
enomioiislj’ developed oars, to the common wild kind. The 



large genus Lepus. Only one wild species is known with 



present slight differences ; and these forms have boon con- 
sidered by some authors ns sj>ocifically distinet.* But such 
slight differences would aid tis little in explaining the more 
considerable differences characteristic of the several domestic 
races. If the latter are the descendants of two or more closely 
allied species, these, with the exception of the common rabbit, 
have been exterminated in a wild state ; and this is very im- 
probable, seeing with what pertinacity this animal holds its 
ground. From these several reasons we may infer with 
safety that all the domestic breeds are the descendants of the 
common wdld species. But from what we hear of the mar- 
vellous success in Franco in rearing hybrids between the 
hare and rabbit," it is possible, though not probable, from the 
great difficulty in making the first cross, that some of the 
larger races, which are coloured like the hare, may have been 
modified by crosses with this animal. Nevertheless, the chief 
differences in the skeletons of the several domestic breeds 
cannot, as we shall presently see, have been derived from a 
cross with the hare. 

There are many breeds which transmit their characters 
more or less truly. Every one has seen the enormous loj)- 
eared rabbits exhibito<i at our shows; various allied sub- 
breeds are reared on the Continent, such as the so-called 






another large Paris breed is named the Eouenuais, and has a 
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square head ; the so-called Patagonian rabbit has remarkably 
short ears and a large round head. Although I have not seen 
all these breeds, I feel some doubt about there being any marked 
difference in the shape of their skulls.'* English lop-eared 
rabbits often weigh 8 lbs. or 10 lbs., and one has bwn ex- 
hibited weighing 18 lbs.; whereas a full-siml wild rabbit 
weighs only about 3| lbs. The head or skull in all the large 
lop-eared rabbits examined by me is much longer relatively 
to its breadth than in the wild rabbit. Many of them have 
loose transverse folds of skin or dewlaps beneath the throat, 
which can be pulled out so as to reach nearly to the ends of 
the jaws. Their ears are prodigiously developed, and hang 
down on each side of their faces. A rabbit was exhibited in 
1867 with its two ears, measured from the tip of one to the 
tip of the other, 22 inches in length, and each ear 5| inches 
in breadth. In 1869 one was exhibited with ears, measured 
in the same manner, 23J in length and 5i in breadth ; “ thus 
exceeding any rabbit ever exhibited at a prize show.” In a 
common wild rabbit I found that the length of two ears, 
from tip to tip, was inches, and the breadth only 1| inch. 
The weight of body in the larger rabbits, and the development 
of their ears, are the qualities which win prizes, and have 
been carefully selected. 

The hare-coloured, or, as it is sometimes called, the Belgian 
rabbit, differs in nothing except colour from the other large 
breeds ; but Mr. J. Young, of Southampton, a great breeder of 
this kind, informs mo that the females, in all the specimens 
examined by him, had only six mammffi ; and this certainly 
was the case with two females which came into my pos- 
session. Mr. B. P. Brent, however, assures mo that the 
number is variable with other domestic rabbits. The common 
wild rabbit always has ten mamm®. The Angora rabbit is 
remarkable from the length and fineness of its fur, which 
oven on the soles of the fret is of considerable length. This 
breed is the only one which differs in its mental qualities, 
for it is said t6 be much more sociable than other rabbits, and 



* The skulU of theiw breeds are 
briefly described in the * Journal of 



Horticulture/ May 7th, 1861, p. 108. 
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the male shows no wish to destroy its young.' Two live 
rabbits were brought to me from Moscow, of aixmt the size of 
the wild species, but with long soft fur, different from that 
of the Angora. These Moscow rabbits had pink eyes and 
were snow-white, excepting the ears, two si>ots near the nose, 
the upper and under surface of the tail, and the hinder tarsi] 
which were blackish-brown. In short, they were coloured 
nearly like the so-called Himalayan rabbits, presently to bo 
described, and differed from them only in the character of 
their fur. There are two other breeds which come true to 
colour, but differ in no other respect, namely silver-greys and 
chinchillas. Lastly, the Nicard or Dutch rabbit may be 
mentioned, which varies in colour, and is remarkable from 
its small size, some specimens weighing only 1|. lb. ; rabbits 
of this breed make excellent nurses for other and more 
delicate kinds.'” 

Certain characters are remarkably fluctuating, or are very 
feebly transmitted by domestic rabbits : thus, one breeder 
teUs me that with the smaller kinds he has hardly ever 
raised a whole litter of the same colour : with the large lop- 
eared breeds “ it is impossible,” says a great judge," “ to breed 
true to colour, but by judicious crossing a great deal may be 
done towards it. The fancier shoidd know how his does are 
bred, that is, the colour of their parents.” Nevertheless, 
certain colours, as we shall presently see, are transmitted 
truly. The dewlap is not strictly inherited. Lop-eared 
rabbits, with their ears han^ng down flat on each side of 
the face, do not transmit this character at all truly. Mr. 
Delamer remarks that, “ with fancy rabbits, when both the 
parents are perfectly formed, have model ears, and are 
handsomely marked, their progeny do not invariably turn 
out the same.” When one parent, or even both, are oar- 
laps. that is, have their ears sticking out at right angles, 
or when one parent or both are half-lops, that is, have only 



• ‘Journal of Horticulture,' 1861, 
|). 380. 

'• ‘Journal of Horticulture,’ May 
28th, 1861, p. 169. 

■' ‘Journal of Horticulture,’ 1861, 



327. With rrajiect to the ear!^ a«« 

1854, p. 141 ; alar^PouTtry Chroni- 
cle,’ ml. ii. p. 499, andditto'for 1854, 
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ono ear dependent, there is nearly as good a chance of the 
progeny having both cars full-lop, as if both parents had 
been thus characterized. But I am informed, if botli parents 
have upright ears, there is hardly a chance of a full-lop. In 
some half-lops the ear that hangs down is broader and longer 
than the upright ear ; so that wo have the unusual case of 
a want of symmetry on the two sides. This difference in the 
position and size of the two ears probably indicates that the 
lopping results from the great length and weight of the ear, 




KIs Rabbli. (Cupied from G. S. Drlnwr’i work.) 



favoured no doubt by the weakness of the muscles consequent 
on disuse. Anderson'® mentions a breed having only a 
single ear ; and Professor Gervais another breed destitute of 

We come now to the Himalayan breed, which is sometimes 
called Chinese, Polish, or Bussian. These pretty rabbits are 
white, or occasionally yellow, excepting their ears, nose, 
feet, and the upper side of the tail, which are all brownish- 
black ; but as they have red eyes, they may be considered as 

** Delatner, ‘ Pigeons and Rabbits,* ‘An Account of the different 

p. 136. See also ‘Journal of Horti- Kinds of Sheep in the Russian Domi- 
culture.* 1861, p. 375. niona,* 1794, p. 39. . 
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albinocs. I have received several accounts of their breeding 
perfectly true. From their symmetrical marks, they were 
at first ranked as specifically distinct, and were provisionally 
named L. niffripe*}* Some good observers thought that they 
could detect a difference in their habits, and stoutly maintained 
that they formed a new species. The origin of this breed is 
so curious, both in itself and as throwing some light on the 
complex laws of inheritance that it is worth giving in detail. 
But it is first necessary briefly to describe two other breeds : 
silver-greys or silver-sprigs generally have black heads and 
legs, and their fine grey fur is interspersed with numerous 
black and white long hairs. They breed perfectly true, and 
have long been kept in warrens. When they escape and 
cross with common rabbits, the product, as I hear from Mr. 
Wyrley Birch, of Wretham Hall, is not a mixture of the two 
colours, but about half take after the one parent, and the 
other half after the other parent. Secondly, chinchillas or 
tame silver-greys (I will use the former name) have short, 
paler, mouse or slate-coloured fur, interspersed with long, 
blackish, slate-coloured, and white hairs.** These rabbits 
breed jjerfectly true. A writer stated in 1857’* that he had 
produced Himalaj’an rabbits in the following manner. Ho 
had a breed of chinchillas which had been crossed wdth the 
common black rabbit, and their offspring were either blacks 
or chinchillas. These latter were again crossed adth other 
chinchillas (which had also been crossed with silver-greys), 
and from this complicated cross Himalayan rabbits were 
raised. From these and other similar statements, Mr. 
Bartlett” was led to make a careful trial in the Zoological 
Gardens, and he found that by simply crossing silver-greys 
with chinchillas ho could always produce some few Hima- 
layans ; and the latter, notwithstanding their sudden origin, 
if kept separate, bred perfectly true. But I have recently 
been assured the pure silver-greys of any sub-breed occasion- 
ally produce Himalayans. 



'• *Proc. Zoolng. Soc.,’ June 23nl., 
Ig.')?, n. 159. 

“ ‘ Jimrual of Horticultun-,’ April 
9th, 1891, p. 35. 

VOL. I. 



>• *CotUgeG»rden«r,’ 1857,p. 141. 
•’ Mr. Bartlett, in ‘ Pro«. Zoolog. 
Soc.’ 18(51, p. 40. 
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Tho Iliiualayans, when first bom, are quite white, and are 
then true albinoes ; hut in the course of a few months they 
gradually assume their dark ears, nose, feet, and tail. Occa- 
sionally, however, as I am informed by Mr. W. A. Wooler 
and the Rev. W. D. Fox, the young are 1x)m of a very pale 
grey colour, and 8]>ecimcns of such fur were sent me by the 
former gentleman. The grey tint, however, disappears as 
the animal comes to maturity. So that with these Ilima- 
layans there is a tendency, strictly confined to early youth, 
to revert to the colour of the adult silver-grey jmrent-stock. 
Silver-greys and chinchillas, on tho other hand, present a re- 
markable contrast with the Himalayans in their colour whilst 
quite young, for they are bom perfectly black, but soon assume 
their characteristic grey or silver tints. TTie same thing occurs 
with grey horses, wldch, as long as they are foals, are generally 
of a nearly black colour, but soon become grey, and get whiter 
and whiter as they grow older. Hence the usual mle is that 
Himalayans are born white and afterwai-ds become in certain 
parts of their bodies dark-coloured ; whilst silver-greys are 
Iwra black and afterwards become sprinkled with white. 
Exceptions, however, and of a directly opposite nature, 
occasionally occur in both cases. For young silver-greys 
are sometimes bom in warrens, as I hoar from Mr. W. Birch, 
of a cream-colour, but these young animals ultimately become 
black. The Himalayans, on the other hand, sometimes produce, 
as is stated by an experienced amateur,'* a single black young 
one in a litter ; and this, before two months elapse, becomes 
l)erfectly white. 

To sum up the whole curious case : wild silver-greys may 
be considered as black rabbits which become grey at an early 
period of life. When they are crossed with common rabbits, 
the offspring are said not to have blended colours, but to take 
after either parent ; and in this respect they resemble black 
and albino varieties of most quadmpeds, which often transmit 
their colours in this same manner. When they are crossed 
with chinchillas, that is, with a paler sub-variety, the young 
are at first pure albinoes, but soon become dark-coloured in 

'• ‘Phenomenon in HimaUyiui Rabbits,’ in ‘Journal of Horticulture,’ Jan. 
‘27th, 186.), p. 102. 
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certain parts of thoir bodies, and are then called Himalayans. 
Tho young Himalayans, however, are sometimes at first 
either pale grey or completely black, in either case changing 
after a time to white. In a future chapter I shall advance 
a large body of facts showing that, when two varieties are 
crossed both of which difier in colour from their parent-stock, 
there is a strong tendency in the young to revert to the 
aboriginal colour ; and what is very remarkable, this reversion 
occasionally supervenes, not before birth, but during the 
growth of the animal. Hence, if it could be shown that 
silver-greys and chinchillas were the offspring of a cross 
between a black and albino variety with the colours intimately 
blended — a supposition in itself not improbable, and supported 
by the circumstance of silver-greys in waiTens sometimes pro- 
ducing creamy-white young, which ultimately become black — 
then all the above given paradoxical facts on the changes of 
colour in silver-greys and in their descendants tho Himalayans 
would come under the law of reversion, supervening at dif- 
ferent periods of growth and in different degrees, either to tho 
original black or to the original albino parent-variety. 

It is, also, remarkable that Himalayans, though produced 
so suddenly, breed true. But as, whilst young, they are 
albinoes, tho case falls under a very general rule ; albinism 
being well known to be strongly inherited, for instance with 
white mice and many other quadrupeds, and even white 
flowers. But why, it may bo asked, do tho ears, tail, nose, 
and feet, and no other part of the body, revert to a black 
colour? This apparently depends on a law, which generally 
holds good, namely, that characters common to many species 
of a genus— and this, in fact, implies long inheritance from 
tho ancient progenitor of the genus — are found to resist 
variation, or to reappear if lost, more persistently than thi; 
characters which are confined to the separate species. Now, 
in the genus Lepus, a large majority of the species have their 
cars and the upper surface of tho tail tinted black ; but the 
persistence of these marks is best seen in those siKJoies wliich 
in winter become white : thus, in Scotland tho L. mriahilu 

>• G. R. Waterhouse, ‘ Natural History of Mammalia : Rodents,’ 1846, pp. 51!, 
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in its winter dress has a shade of colour on its nose, and the 
tips of its ears are black : in the L. iibeianus the ears are 
black, the upper surface of the tail greyish-black, and the 
solos of the feet brown : in L. glactalts the winter fur is pure 
white, except the soles of the feet and the points of the ears. 
Even in the variotisly- coloured fancy rabbits we may often 
observe a tendency in these same parts to be more darkly 
tinted than the rest of the body. Thus the several coloured 
marks on the Himalayan rabbits, as they grow old, are 
rendered intelligible. 1 may add a nearly analogous case: 
fancy rabbits very often have a white star on their foreheads ; 
and the common English hare, whilst young, generally has, 
as 1 have myself observed, a similar white star on its 
forehead. 

When variously coloured rabbits are set free in Europe, and 
are thus placed under their natural conditions, they generally 
revert to the aboriginal grey colour ; this may be in part due 
to the tendency in all crossed animals, as lately observed, to 
revert to their primordial state. But this tendency does not 
always prevail ; th:is silver-grey rabbits are kept in warrens, 
and remain true though living almost in a state of nature ; . 
but a warren must not bo stocked with both silver-greys and 
common rabbits ; otherwise “ in a few years there will be 
none but common greys surviving.”” When rabbits run 
wild in foreign countries under now conditions of life, they 
by no means always revert to their aboriginal colour. In 
Jamaica the feral rabbits are described as having been “ slate- 
coloured, deeply tinted with sprinklings of white on the neck, 
on the shoulders, and on the back ; softening off to blue-white 
under the breast and belly.” « But in this tropical island 
the conditions were not favourable to their increase, and they 
never spread widely, and are now extinct, as I hear from Mr. 
R. Hill, owing to a great fire which occurred in the woods. 
Rabbits during many years have run wild in the Falkland 



” Dclamcr on ‘ Pigooiu and Rabbita,’ 




p. 114. 

•• Gobh's ‘Sojonrn in Jamaica,’ 
1851, p. 441, aa dcacribol by an e»- 
ccllent ohaerrer, Mr. R. Hill. ThU ia 



the only known case in which rabbiU 
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Wands : they are abundant in certain parts, bnt do not 
spread extensively. Most of theiii are of the comnjon grey 
colour ; a few, as I am informed by Admiral Sulivan, are 
hare-coloure<l, and many are black, often with nearly symme- 
trical white marks on their faces. Hence, M. Lesson described 
the black variety as a distinct species, under the name of 
Lepus magellaniciu, but this, as I have elsewhere shown, is an 
error \V ithin recent times the sealers have stocked some 
of the small outlying islets in the Falkland group with 
rabbits ; and on Pebble Islet, as I hear from Admiral Snlivan, 
a large proportion are hare-coloured, whereas on Rabbit Islet 
a large proportion are of a bluish colour, which is not else- 
where seen. How the rabbite were coloured which were 
turned out of these islets is not known. 

The rabbits which have become feral on the island of Porto 
Santo, near Macleira, deserve a fuller account. In 1418 or 
1419, J. Gonwilca Zarco“ hapiiened to have a female rabbit 
on board which liad produced young during the voyage, and 
he turnc«l them all out on the island. These animals soon 
increased so rapidly, that they l>ecame a nuisance, and actu- 
ally causwl the abandonment of the settlement. Thirty- 
reven years sulwequeutly, C’ada Mosto describes them as 
innumerable ; nor is this snprising, as the island was not 
inhabitwl by any l«ast of prey or by any terrestrial mammal. 
We do not know the characU'r of the mother-rabbit ; but it 
was probably the common domesticated kind, 'llie Spanish 
peninsula, whence Zarco sailed, is known to have abounded 
with the common wild sp^ies at the most remote historical 
period ; and as those rabbits wore taken on board for food, it 
is improbable that they should have been of any peculiar 
breed. Tlmt the breed was well domesticated is shown by 
the doc having littered during the voyage. Mr. AVollaston, 
at my request, brought homo two of these feral rabbits in 
spirits of wine; and, subsequently, Mr. W. Haywood sent to 

” Darwin'n' JounulofRewArchn,’ LUbnn in 1717. entUIni ‘ Hintoriii 
p. 193 ; nod ‘ Zoology of the Vojrngo liuulau,’ written by a Jmuit. the 

oi’thARMffI** Uatntnfllia * f\ I .....a 



of th« Beagla: Uamroalia,’ p. 92. 
“ Kerr'» ‘Collection of Voru 



“ Kerr'» ‘Collection of Voyagen,’ 
roL ii. p. 177 : p. 20.S for Cada Moato. 
According to a work pabluhcd in 



rabbiu were tamed out in 1420. Some 
antboro belicrc that the bland wa> 
duooTcrad in 1413. 
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me three more specimens in brine, and two alive. These 
seven specimens, though canght at different periods, closely 
resembled each other. They were full grown, as shown by 
the state Df their bones. Although the conditions of life in 
Porto Santo are evidently highly favourable to rabbits, as 
proved by their extraordinarily rapid increase, yet they differ 
conspicuously in their small size from the wild English 
rabbit. Four English rabbits, measured from the incisors to 
the anus, varied between 17 and 17f inches in length ; whilst 
two of the Porto Santo rabbits were only 14i and 16 inches 
in length. But the decrease in size is best shown by weight ; 
four wild English rabbits averaged 3 lb. 5 oz., whilst one of 
the Porto Santo rabbits, which had lived for four years in the 
Zoological Gardens, but had become thin, weighed only 1 lb. 
9 oz. A fairer test is afforded by the comparison of the well- 
cleaneil limb-bones of a Porto Santo rabbit killed on the island 
with the same bones of a wild English rabbit of average size, 
and they differed in the proportion of rather less than five to 
nine. So that the Porto Santo rabbits have decreased nearly 
throe inches in length, and almost half in weight of body.** 
The head has not decreased in length proportionally with the 
Ixxly; and the capacity of the brain case is, as wo shall 
hereafter see, singularly variable. I prepared four skulls, 
and these resembled each other more closely than do generally 
the skulls of wild English rabbits ; but the only difference in 
structure which they presented was that the supra-orbital 
processes of the frontal bones wore narrower. 

In colour the Porto Santo rabbit differs considerably from 
the common rabbit ; the upper surface is redder, and is rarely 
interspersed with any black or black-tipjied hairs. The 
throat and certain parts of the under surface, instead of being 
pure white, are generally pale grey or leaden colour. But 
the most remarkable difference is in the ears and tail ; I have 
examined many fresh English rabbits, and the large collection 



” Something of the seme kind h»e 
occurred on the inland of Lipari, 
where, according to Spallanzani 
(‘Voyage dana lea denz Sicilea,’ quoted 
by Godron, ‘ Do I’Eaphce,’ p. 364), a 



countryman turned out aome rahbita 
which multiplied prodigionaly, but, 
aaya Spallanzani, “ lea lapina de I’ile 
de Lipari aont plua pefita qua ceur 
qu’on dlhre en domesticity.” 
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of skins in tho British Museum from various countries, and 
all have tho upper surface of the tail and the tips of the ears 
clothed with blackish-grey fur; and this is given in most 
works as one of tho specific characters of tho rabbit. Now 
in the seven Porto Santo rabbits tho upper surface of tho 
tail was reddish-brown, and tho tijts of the ears had no trace 
of tho black edging. But here we meet with a singular 
drcumstancc ; in June, 1861, 1 examined two of these rabbits 
recently sent to the Zoological Gardens, and their tails and 
ears were coloured as just descril)ed ; but when one of their 
dead bodies was sent to me in February, 1866, tho ears were 
plainly edged, and the upper surface of tho tail was covered 
with blackish-grey fur, and tho whole body was much less 
rod ; so that under tho English climate this individual rabbit 
had recovered tho proper colour of its fur in rather less than 
four years ! 

The two little Porto Santo rabbits, whilst alive in the Zoo- 
I(^cal Gardens, had a remarkably different appearance from 
the common kind. They were extraordinarily wild and active, 
so that many persons exclaimed on seeing them that they were 
more like largo rats than rabbits. They were nocturnal to 
an unusual degree in their habits, and their wildness was never 
in the least subdued ; so that the superintendent, Mr. Bartlett, 
assured me that he had never had a wilder animal under his 
charge. This is a singular fact, considering that they are de- 
scended from a domesticated breed. I was so much surprised at 
it, that I requested Mr. Haywood to make inquiries on tho spot, 
whether they were much hunted by the inhabitants, or i>er- 
Bocuted by hawks, or cats, or other animals ; but this is not 
the case, and no cause can be assigned for their wildness. 
They live both on the central, higher rocky land and near 
tlie sea-cliffs, and, from being exceedingly shy and timid, 
seldom appear in the lower and cultivated districts. They 
are said to produce from four to six young at a birth, and 
their breeding season is in July and August. Lastly, and 
this is a highly remarkable fact, Mr. Bartlett could never 
succeed in getting these two rabbits, which were both males, 
to associate or breed with the females of several breeds which 
were repcate<lly placed with them. 
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If the history of these Porto Santo rabbits had not been 
known, most naturalists, on observing their much reduced 
size, their colour, reddish above and grey beneath, their tails 
and ears not tipped with black, would have ranked them as a 
distinct sjiecies. They would have been strongly confirmed 
in this view by seeing them alive in the Zoological Gardens, 
and hearing tW they refused to couple with other rabbits. 
Yet this rabbit, which there can be little doubt would thus 
have been ranked as a distinct species, as certainly originated 
since the year 1420. Finally, from the three cases of the 
rabbits which have run wild in I’orto Santo, Jamaica, and 
the Falkland Islands, we see that these animals do not, under 
new conditions of life, revert to or retain their aboriginal cha- 
racter, as is so generally asserted to be the case by most 
authors. 

Osteological Characters. 

When wo remember, on the one hand, how frequently it is 
stated that important parts of the structure never vary ; and, 
on the other hand, on what small differences in the skeleton 
fossil species have often been founded, the variability of the 
skull and of some other bones in the domesticated rabbit well 
deserves attention. It must not be supposed that the more 
important differences immediately to be described strictly 
characterise any one breed ; all that can be said is, that they 
are generally present in certain breeds. We should bear in 
mind that selection has not been applied to fix any character 
in the skeleton, and that the animals have not had to support 
themselves under uniform habits of life. We cannot account 
for most of the differences in the skeleton ; but wo shall see 
that the increased size of the body, due to careful nurture and 
continued selection, has affecte<l the head in a particular 
manner. Even the elongation and lopping of the ears have 
influenced in a small degree the form of the whole skull. 
The want of exercise has apparently modified the propor- 
tional length of the limbs in comparison with that of the 
body. 

As a standard of comparison, I prepared skeletons of two wild 
rabbits from Kent, one from the Shetland Islands, and one from 
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Antrim in Ireland. As all the bones in these four specimens from 
such distant localities closely resembled each other, presenting 
scarcely any appreciable difference, it may be concluded that the 
bones of the wild rabbit are generally uniform in character. 

Skull . — 1 have carefully examined skulls of ten large lop-eared 
rabbits, and of five common domestic rabbits, which latter differ from 
the lop-eared only in not having such large bodies or ears, yet both 
larger than in the wild rabbit. First for the ten lop-eared rabbits : 
in all these the skull is remarkably elongated in comparison with 
its breadth. In a wild rabbit the length was 3-15 inches, in a large 
fancy rabbit 4‘8 ; whilst the breadth of the cranium enclosing the 
brain was in both almost exactly the same. Even by taking as the 
standard of eomparison the widest part of the zygomatic arch, the 
skulls of the loji-cared are proportionally to their breadth three- 
quarters of an inch too long. The depth of the head has increased 
almost in the same proportion with the length ; it is the breadth 
alone which has not increased. The parietal and occipital bones 
enclosing the brain are loss arched, Ixith in a longitudinal and 
transverse line, than in the wild rabbit, so that the shape of the 
cranium is somewhat different. The surface is rougher, less cleanly 
sculptured, and the lines of sutures are more prominent. 

Although the skulls of the large lop-eared rabbits in comparison 
with those of the wild rabbit are much elongated relatively to their 
breadth, yet, relatively to the size of body, they are far from elon- 
gated. The lop-eared rabbits which I examin^ were, though not 
fat, more than twice as heavy as the wild specimens ; but the skull 
was very far from being twice as long. Even if we take the fairer 
standard of the length of body, from the nose to the anus, the skull 
is not on an average as long as it ought to bo by a third of an inch. 
In the small feral Porto Santo rabbit, on the other hand, the head 
relatively to the length of body is alx>ut a quarter of an inch too 

"ihiB elongation of the skull relatively to its breadth, I find a 
universal character, not only with the large lop-eared rabbits, but 
in all the artificial breeds; as is well seen in the skull of the Angora. 
I was at first much surprised at the fact, and could not imagine why 
domestication could produce this uniform result; but the explana- 
tion seems to lie in the circumstance that during a number of gene- 
rations the artificial races have been closely confined, and have hod 
little occasion to exert either their senses, or intellect, or voluntary 
muscles ; consequently the brain, ns we shall presently more fully 
see, has not increased relatively with the size of body. As the brain 
has not increiised, the bony case enclosing it has not increased, and 
this has evidently affected through correlation the breadth of the 
entire skull from end to end. 

In all the skulls of the large lop-eared rabbits, the supra-orbital 
plates or processes of the frontal bones are much broader than in 
the wild rabbit, and they (generally project more upwards. In the 
zygomatic arch the posterior or projecting point of the malar-bone 
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is broader and blunter ; and in the specimen, fig. 8, it is so in a 
remarkable degree. This Mint approaches nearer to the auditory 
meatus than in the wild rabbit, as may bo best seen in fig. 8 ; but 
this circumstance mainly depends on the changed direction of the 




meatus. The inter-parietal bone (see fig. 9) differs much in shape 
in the sereral skulls ; generally it is more oval, that is more ex- 
tended in the line of the longitudinal axis of the skull, than in the 
wild rabbit The posterior margin of "the square raised plat- 
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lop-eared rabbits pointed, ns in 
fig. 9, C. The paramastoids rela- 
tively to the size of the sknll are 
generally much tliicker than in 
the wild rabbit. 

The oc ' ■ ■ 
presents 

enoes: in the wild rabbit, the 
lower edge between the condyles 
is considerably and almost angu- 
larly hollowed out, and the upper 
edge is deeply and ^uarely 
notched ; hence the longitudinal 
axis exc^s the transverse axis. 
In the skulls of the lop^red 
rabbits the transverse axis ex- 
cee<i8 the longitudinal; for in 
none of these skulls was the 
lower edge between the condyles 
so deeply hollowed out ; in five 
of them there was no upper 
square notch, in three there was 
alone it was well developed. 

These differences in the 



that it gives passage to i 
important a structure as 
the spinal marrow, though 
apparently the outline of 
the latter is not affected 




I\wt«fi4M'etKlofskQll,Afnatanilfti}!i . . 
intor.parietal hoiie. A. Wild Kabbit. B.FerAl 

0 skulls of the 

large lop-eared rabbits, the ** 

bony auditory meatus is conspicuously larger than in the wild 
rabbit. In a skull 4'3 inches a b 



in lengtl 
exceedeti 



led in breadth the 
skull of a wild rabbit 
(which was 3T5 inches in 
length), the longer diameter 
of the meatus was exactly 
twice as great. The oriflce 
is more compressed, and 
its margin on the side 




”a'. wild Rjlfiwt i i.i>iM«»d lUbbll. 

i the skull stands up higher than 



” WiUrhouw, ‘ Nat. Hi»t. Mammalia,’ vol. li. p. 36. 
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the outer side. The whole meatus is directed more forwards. 
As in breeding lop-eared rabbits the length of the ears, and 
their consequent lopping and lying flat on the face, are the 
chief points of excellonoe, there can hardly be a doubt that the 
great change in the size, 
form, and direction of the 
bony meatus, relatirely to 
this same part in the wild 
rabbit, is due to the con- 
tinued selection of indi- 
viduals having larger and 
larger ears. The influence 
of the external ear on the 
bony meatus is well shown 
in the skulls (I have ex- 
amined three) of half-lops 
(see fig. 6), in which one ear 
stands upright, and the other 
and longer oar hangs down ; 
for in these skulls there was 
a plain difference in the 
form and direction of the 
t>ony meatus on the two 
sides. But it is a much 
more interesting fact, that 
the changed direction and 
increased size of the Ixiny 
meatus have slightly affected 
on the same side the struc- 
ture of the whole skull. I 
here give a drawing (fig. 11) 
of the skull of a half-lop ; and 
it may be observed that the 
suture between the parietal 
and frontal bones does not 
run strictly at right angles 
to the longitudinal axis of 
the skull; the left frontal 
Ixme projects beyond the 
right one; both the posterior 
5n or theimSmry »nd anterior margins of the 
mo»ii» on tn- iwo .looi, »nd tUe connoqumt left zj'gomatio arch on the 

lorwnrJ*. u httle in advance of the 

corresponding bones on the 
opposite side. Even the lower jaw is affected, and the condyles aro 
not quite symmetrical, that on the left standing a little in advance 
of that on the right. This seems to me a remarkable case of 
correlation of growth. Who would have surmised that by keeping 
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an animal during many generations tmder confinement, and so 
leading to the disuse of the muscles of the ears, and hy continually 
selecting individuals with the longest and .largest ears, he would 
thus indirectly have affected almost every suture in the skull and 
the form of the lower jaw ! 

In the large lop-eared rabbits the only difference in the lower 
jaw, in comparison with that of the wild rabbit, is that the posterior 
margin of the ascending ramus is broader and more inflected. The 
teeth in neither jaw present any diflerence, except that the small 
incisors, beneath the large ones, are proportionately a little longer. 
The molar teeth have increased in size proportionately with the 
increased width of the skull, measured across the zygomatic arch, 
and not proportionally with its increased length. The inner line of 
the sockets of the molar teeth in the upper jaw of the wild rabbit 
forms a perfectly straight line ; but in some of the largest skulls of 
the lop-eared this line was plainly bowed inwards. In one specimen 
there was an additional molar tooth on each side of the upper jaw, 
between the molars and premolars ; Vmt these two teeth did not 
correspond in size ; and as no rodent has seven molars, this is 
merely a monstrosity, though a curious ona 

The five other skulls of common domestic rabbits, some of which 
approach in size the above-described largest skulls, whilst the 
others exceed but little those of the wild rabbit, are only worth 
notice as presenting a perfect gra^lation in all the above-specified 
differences between the skulls of the largest lop-eared and wild 
rabbits. In all, however, the supra-orbital plates are rather larger, 
and in all the auditory meatus is larger, in conformity with the 
increased size of the external ears, than in the wild rabbit. The 
lower notch in the occipital foramen in some was not so deep as in 
the wild rabbit, but in all five skulls the upper notch was well 
developed. 

The skull of the Angara rabbit, like the latter five skulls, is inter- 
mediate in general proportions, and in most other characters, between 
those of the largest lop-eared and wild rabbits. It presents only 
one singukr ch^cter ; though considerably longer than the skull 
of the wild rabbit, the breadth measured within the posterior supror 
orhital figures is nearly a third less than in the wild. The skulls 
of the Mver-yrey, and chinchilla and Himalayan rabbits are more 
elragated than in the wild, with broader supra-orbital plates, but 
differ httle in any other respect, excepting that the upper and lower 
notches of the occipital foramen are not so deep or so well developed. 
The skull of the Moscow rabbit scarcely differs at all from that of the 
wild rabbit. In the Porto Santo feral rabbits the aupra-orbital plates 
are generally narrower and more pointed than in our wild rabbits. 

As some of the largest lop-eared rabbits of which I prepared 
skelebnis were coloured almost like hares, and as these latter animals 
and rabbiU have, as it is affirmed, been recently crossed in France, 
it might bo thought that some of the above-described characters 
had been derived from a cross at a remote period with the hare. 
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Consequently I examined skulls of the hare, but no light could thus 
be tljTown on the peculiarities of the skulls of the larger rabbits. 
It is, however, an interesting fact, as illustrating the law that 
varieties of one siiecies often assume the characters of other species 
of the same genus, that I found, on comparing the skulls of ten 
species of hares in the British Museum, that they differed from each 
other chiefly in the very same points in which domestic rabbits 
vary,~namely, in general proix>rtions, in the form and size of the 
subra-orbital plates, in the form of the free end of the malar bone, 
and in the line of suture sejmrating the occipital and frontal bones. 
Moreover two eminently variable characters in the domestic rabbit, 
namely, the outline of the occipital foramen and the shape of the 
“ raised platform ” of the occiput, were likewise variable in two 
instances in the same species of hare. 

Vertebree . — The number is uniform in all the skeletons which I 
have examined, with two exceptions, namely, in one of the small 
feral Porto Santo rabbits and in one of the largest lop-eared kinds ; 
both of these had as usual seven cervical, twelve dorsal with ribs, 
but, instead of seven lumbar, both had eight lumbar vertebrae. 
This is remarkable, as Gervais gives seven as the number for the 
whole genus Lepus. The caudal vertebra apparently differ by 
two or three, but I did not attend to them, and they ore difficult to 
count with certainty. 

In the first cervical vertebra, or atlas, the anterior margin of the 
neural arch varies a little in wild specimens, being either nearly 
smooth, or furnished witli a small supra-median atlantoid process; 

I have figured a specimen with the 
largest process (a) which I liave seen ; 
but it will be oliserved how inferior 
this is in size and different in shape 
to that in a large lop-eared rabbit. 
In the latter, the infra-median pro- 
cess (b) is also proportionally much 
thicker and longer. The alts are a 
little squarer in outline. 

Third crrvical vertd>ra. — In the 
wild rabbit (fig. 13, a a) this ver- 
tebra, viewed on the inferior surface, 
has a transverse process, which is 
directed obliquely backwards, and 
consists of a single pointed bar ; in 
the fourth vertebra this process is 
slightly forked in the middle. In the 
lop-cared rabbits this process 
Uppe? apire%'nd rSm”. (b « ) is forked in the third vertebra, 

«gur^H«re■<»l(Hl^ed,UIKe,Ix>pl«M^ OS in the fourth of tile wild rabbit. 
i.?infKXn‘‘p"rioSir‘"“ Cervical vertebra of 

the wild and lop-eared (a b, b 6) 
rabbits differ more conspicuously when their anterior articular 
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surfaces are compared ; for the extremities of the antero-dorsal pro- 
cesses in the wild rabbit are simply rounded, whilst in the lop-eared 
they are trifid, with a deep 
central pit. The canal 
for the spinal marrow in 
the lop-eared (b 6) is more 
elongated in a transverse 
direction than in the wild 
rabbit; and the passages 
for the arteries are of a 
slightly different shape. 

These several differences 
in this vertebra seem to 
me well deserving atten- 
tion. 

First dorsal vtrUhra . — 

Its neural spine varies in 
length in the wild rabbit ; 
being sometimes very 
short, but generally more 
than half as long as that 
of the second dorsal; but I have seen it in two large lop-eared 
rabbits three-fourths of the length of that of the second dorsal 
vertebra. 

Ninth and tenth dorsal vertebra :. — In the wild rabbit the neural 
spine of the ninth vertebra is just perceptibly thicker than that of 
the eighth ; and the neural spine of the tenth is plainly thicker and 
shorter than those of all the anterior vertebne. In the large lop- 
eared rabbits the neural spines of the tenth, ninth, and eighth vertebrte, 
and even in a slight degree that of the seventh, are very much 
thicker, and of somewhat different sliape, in comparison with those 
of the wild rabbit. So that this part of the vertebral column differs 
considerably in appearance from the same part in the wild rabbit, 
and closely resembles in an interesting manner these same vertebra 
in some species of hares. In the Angora, Chinchilla, and Hima- 
layan rabbits, the neural spines of the eighth and ninth vertebra 
are in a slight degree thicker than in the wild. On the other hand, 
in one of the feral Porto Santo rabbits, which in most of its cha- 
racters deviates from the common wild rabbit, in a direction 
exactly opposite to that assumed by the large lop-eared rabbits, the 
neural spines of the ninth and tenth vertebra were not at all larger 
than those of the several anterior vertebrae. In this same Porto 
Santo specimen there was no trace in the ninth vertebra of the 
anterior lateral processes (see woodcut 14\ which are plainly deve- 
loped in all British wild rabbits, and still more plainly develor^ 
in the largo lop-eared rabbits. In a half-wild rabbit ftom Sandon 
Park,” a haemal spine was moderately well developed on the under 



" ^ese rabbiU have run wild for and in other places in Stafiordshire 

a considerable time in Sandon Park, and Shropshire. They originated, as 
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side of the twelfth dorsal vertebra, and I have seen this in no otlier 
specimen. 





Lumbar VerUbrce . — I have stated that in two cases there were 
eight instead of seven lumbar vertebrae. The 
® third lumbar vertebne in one skeleton of a 

wild British rabbit, and in one of the Porto 
Santo feral rabbits, had a haemal spine; 
whilst in four skeletons of large lop-eared 
rabbits, and in the Himalayan rabbit, this 
same vertebra had a well developed haemal 

^ Peivit . — In four wild sp^imens this bone 
was almost absolutely identical in shape ; but 
in several domesticated breeds shades of 
differences could be distinguished. In the 
at large lop-eared rabbits, the whole upper part 
of the ilium is straightcr, or less splayed out- 
wards, than in the wild rabbit; and the 
tuberosity on the inner lip of the anterior 
and upper part of the ilium is proportionally 
more promment 

Sternum . — The posterior end of the pos- 
terior sternal bone in the wild rabbit (fig. 15, 
A) is thin and slightly enlarged ; in some of 
bbits (b) it is much more enlarged towards 
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the extremity; wbiUt in other epccimcns (o) it keeps nearly of 
the name breadth from end to end, but is much thicker at the 
extremity. 

Scapula . — The acromion sends out a rectangnlar bar, ending in an 
oblique knob, which latter in the wild rabbit (tig. 16, a) varies a little 



in shape and size, as does 
the apex of the acromion in 
sharpness, and the part just 
below the rectangular bar in 
breadth. But the variations 
in these respects in the wild 
rabbit are very slight : whilst 
in the large lop-eared rabbits 
they are considerable. Thus 
in some sp^imens (b^ the 
oblique terminal knob is de- 
veloped into a short bar, 
forming on obtuse angle with 
the rectangular bar. In 
another specimen (o) these 
two unequal bars form nearly 
a straight line. The a])cx of 
the acromion varies much in 
breadth and sharpness, as 
may 1)6 seen by comparing 
figs. B, c, and d. 

Limit . — In these I could 
detect no variation ; but the 
bones of the feet were too trou 
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blesome to compare with much care. 



I have now described all the diflTerences in the skeletons 
which I have ol)served. 1 1 is impossible not to be struck with 
the high degree of variability or plasticity of many of the 
bones. We see how erroneous the often-repeated statement 
is, that only the crests of the bones which give attachment to 
muscles vary in shape, and that only parts of slight import- 
ance become modified under domestication. Noonc will say, for 
instance, that the occipital foramen, or the atlas, or the third 
cervical vertebra is a part of slight importance. If the several 
vertebre of the wild and lop-eared rabbits, of which figpires 
have l)oen given, had been found fossil, paleontologists would 
have declared without hesitation that they had belonged to 
distinct species. 

The rftets of the me and dimie <f writ . — In the large lop-eared 
rabbits the relativo proportional length of the hones of the same leg, 
and of the front and hind legs compared with each other, have 
VOL. t. K 
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remained nearly the same aa in the wid rabbit; but in weight, the 
bon<» of the tod legs apparently have not increased in duo pro- 
jiortion with the front legs. The weight of the whole body in tho 
largo rabbits examined by me was from twice to twice and a half as 
peat as that of the wild rabbit; and the weight of the bones of tho 
front and hind limbs taken together (excluding the feet, on account 
of the difficulty of cleaning so many small bones) has incrcnad in 
the large lop-eared rabbiu in nearly the same proportion; con- 
sequently m due proportion to the weight of body which they have 
to support. If wo take the length of tho body as the standard of 
comparison, the linilis of the largo rabbite have not increased in 
lonph in duo proiwrtion by one inch and a half. Again, if we take 
ns the standard of comparison tho length of tho skull, which as wo 
have before swn, has not increased in length indue proportion to 
the length of body, tho limbs will bo found to be, proportionally 
with those of the wild rabbit, from half to three-quarters of an inch 
too short. Hence, whatever standard of comparison bo taken tho 
imb-bonos of tho large lop-eared rabbite have not increase in 
length, though they have in weight, in full proportion to the other 
jMirts of tho frame ; and this, I presume, may bo accounted for by 
the inaoOve life which during many generations they have spent 
Nor has the scapula increased in length in duo proportion to the 
increased length of tho body. 

The capacity of the osseous case of the brain is a more interesting 
j»ip. to which I was 1«1 to attend by finding, as previously stat^, 
that with all domesticated rabbite the length of the skull relatively 
to ite breacith has greatly increased in comiiarison with that of the 
wild rabbite. If wo had possessed a largo iiumlier of domesticated 
rabbits of n^ly tho same size with the wild rabbite, it would have 
lioen a simple task to have measured and compared the caiiacities 
of their skulls. But this is not tho case: almost all tho domestic 
breeds have laiger liodies tlian wild rabbits, and the lop-eareti kinds 
are more than double their weight As a small animal has to exert 
its senses, intellect, and instincts equally with a large animal wo 
ought not by any means to expect an animal twice or thrice as large 
as another to have a brain of double or treble the size.*’ Now 
after weighing tho liodies of four wild rabbite, and of four largo but 
not fattened lop-eared rabbite, I find that on an average tho wild 
are to the Injured in weight as 1 to 217; in average length of 
Imdy as 1 to 141 ; whilst in capacity of skull they are as 1 to 1T5 
Hence we see that the capacity of tho skull, and consequently tlio 
size of tho brain, has increased but little, relatively to the increased 
size of the body ; and this fact explains tho narrowness of the skull 
relatively to its length in all domestic rabbits. 

•’ Prof. Owen’n remarks on this 1862: with nripect to Binb 
sobjeetlDhUpoper OB the ‘Zoological ‘ Proc. Zoolog. Soc.,’ Jan. 11th. I( 
SigBifi.aBc.ofth. Brain, Ac, of Man. p. 8. ^ 

lie.,' read before Brit. Aawdation, 
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In the upper half of the following table I have given the meaaure- 
ments of the skull often wild rabbits; and in the lower half, of 
eleven thoroughly domesticated kinds. As these rabbits differ so 
greatly in size, it is necessary to have some standard by which to 
compare the capacities of their skulls. I have selected the length 
of skull as the best standard, for in the larger rabbits it has not, as 
already stated, increased in len^h so much as the body ; but as the 
skull, like every other part, varies in length, neither it nor any other 
port affords a perfect standard. 

In the first column of figures the extreme length of the skull is 
given in inches and decimals. I am aware that these measurements 
pretend to greater accuracy than is possible ; but I liave found it 
the least trouble to record the exact length which the compass gave. 
The second and third columns give the length and weight of Ixxly, 
whenever these ol)servatioiw were made. The fourth column 
gives the capacity of the skull by the weight of small shot with 
which the skulls were filled ; but it is not protended that these 
weights are accurate within a few groins. In the fifth column the 
capacity is given which the skull ought to have hod by calculation, 
according to the length of skull, in comporison with that of the wild 
rabbit No. I ; in the sixth column the cfifierence between the actual 
and calculated capacities, and in the seventh the percentage of 
increase or decrease, ore given. For instance, as the wild rabbit 
No. .5 has a shorter and lighter body than the wild rabbit No. I, we 
might have expected that its skull would have had less capacity ; 
the actual capacity, as expressed by the weight of shot, is 875 grains, 
which is 97 grains less than that of the first rabbit But comparing 
these two rabbits by the length of their skulls, wo see that in No. I 
the skull is 3T5 inches in length, and in No. 5 2 96 inches in length ; 
according to this ratio, the brain of No. 5 ought to have had a 
capacity of 913 grains of shot, which is above the actual cai)Ocity, 
W only by 38 grains. Or, to put the ease in anotlicr way (as in 
oolnmn vii), the brain of this small rabbit. No. 5, for every 100 grains 
of weight is only 4 grains too light,— that is, it ought, according 
to the standard rabbit No. 1, to have been 4 per cent, heovier. I 
have taken the rabbit No. 1 as the standard of comparison because, 
of the skulls having a full average length, this has the least capacity; 
so that it is the least favourable to the result which I wish to show, 
namely, that the brain in all long-domesticated rabbits has decreased 
in size, either actually, or relatively to the length of the head and 
body, in comparison with the brain of the wild rabbit. Had I taken 
the Irish rabbit, No. 3, as the standard, tlie following results would 
have been somewhat more striking. 

Turning to the table : the first four wild rabbits have skulls of the 
same length, and these differ but little in capeity. The Sondon 
rabbit (No. 4) is interesting, as, though now wild, it is known to bo 
descendcil from a domesticated breed, as is still shown by its pecu- 
liar colouring and longer liody ; nevertheless the skull has recovered 
its normal length and full capocity. The next three rabbits are wild. 
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but of small size, and they all have skulls with shghtly lessened 
capacities. The three I’orto Santo feral rabbits (Nos. 8 to 10) offer 
a perplexing case ; their botlies ai-e greatly reduced in size, as in a 
lesser degree are their skulls in length and in actual cap^ity, in 
comparison with the skulls of wild English rabbits. But when wo 
compare the capacities of the skull in tholthree Porto Santo rabbits, 
we observe a surprising difference, which does not stand in any 
relation to the slight difference in the length of their skulls, nor, 
as I believe, to any difference in the size of their bodies ; but I 
neglected weighing separately their bodies. I can hardly suppose 
that the medullary matter of the brain in these three rabbits, living 
under similar conditions, can differ as mnch as is indicate by the 
proportional difference of capacity in their skulls; nor do I know 
whether it is possible that one brain may contain considerably more 
fluid than another. Hence I can throw no light on this case. 

Looking to the lower half of the Table, which gives the measure- 
ments of domesticated rabbits, wo see that in all the capacity of the 
skull is less, but in very various degrees, than might have been 
anticipated according to the length of their skulls, relatively to that 
of the wild rabbit No. 1. In line 22 the average measurements of 
seven large lop-eared rabbits are given. Now the question arises, 
has the average capacity of the skull in those seven large rabbits 
increased as much as might have been ex]x!cted from their greatly 
increased size of body. Wo may endeavour to answer this question 
in two ways: in the upper half of the Table we have measurements 
of the skulls of six small wild rabbits (Nos. 5 to 10), and wo find 
that on an average the skulls are -18 of an inch shorter, and in 
capacity 01 grains less, than the average length and capacity of 
the three first wild rabbite on the list. The seven largo lop-eared 
rabbits, on an average, have skulls 411 inches in length, and 1136 
grains in capacity; so that those skulls have increased in length 
more than five times as much as the skulls of the six small wild 
rabbits have decreased in length; hence wo might have expect^ 
that the skulls of the largo lop-eared rabbits would have increa^ 
in capocity five times os much as the skulls of the six small rabbits 
have decreased in capacity; and this would have given an average 
increased cajiacity of 455 grains, whilst the real average increase is 
only 155 grains. Again, the largo lop-eared rabbits have liodios of 
nearly the same weight and size as the common hare, but their 
heads are longer ; consequently, if the lop^airod rabbits had l>cen 
wild, it might have been expected that their skulls would have had 
nearly the same capacity as that of the skull of the hare. But this 
is far from being the case ; for the average capacity of the two hare- 
skulls (Nos. 23, 24) is so miich larger than the average capacity of 
the seven lop-eared skulls, that the latter would have to be increased 
21 per cent to come up to the standard of the hare.” 



” Thu iUndanl U apparently con- Zoolog. Soc.,’ 1861, p. 86) girea 210 
MderaUytoolow, for Dr.CrUp(‘Proc. grain, aa the actiul weight of the 
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I have previously remarked that, if we had possessed many 
domestic rabbits of the same average size with the wild rabbit, it 
would have been easy to compare the capacity of their skulls. Now 
the Himalayan, Moscow, and Angora rabbits (Noe. 11, 12, 13 of 
Table) are only a little larger in body and have skulls only a little 
longer, than the wild animal, and we see that the actual capacity of 
their skulls is less than in the wild animal, and considerably less by 
calculation (column 7), according to the difference in the length of 
their skulls. The narrowness of the brain-case in those three rabbits 
could bo plainly seen and proved by external measurement. The 
Chinchilla rabbit (No. 14) is a considerably larger animal than the 
wild rabbit, yet the capacity of its skull only slightly exceeds that of 
the wild rabbit. The Angora rabbit. No. 13, oilers the most remark- 
able case ; tliis animal in its pure white colour and length of silky 
fur boars the stamp of long domesticity. It has a considerably 
longer head and body than the wild rabbit, but the actual capacity 
of its skull is less than tliat of even the little wild Porto Santo 
rabbits. By the standard of the length of skull the capacity (see 
column 7) is only half of wliat it ought to have been! I kept this 
individual animal alive, and it was not unhealthy nor idiotic. This 
case of the Angora rabbit so much surprised me, that I repeated all 
the measurements and found them correct. I have also compared 
the capacity of the skull of the Angora with that of the wild rabbit 
by other standards, namely, by the length and weight of the liody, 
and by the weight of the Umb-bones ; but by all these standards 
the brain appears to be much too small, though in a less degree when 
the standard of the liml>-boncs was used ; and this latter circum- 
stance may probably be accounted for by the limbs of this anciently 
domesticated breed having become much reduced in weight, from its 
long-continued inactive life. Hence I infer that in the Angora 
breed, which is said to differ from other breeds in being quieter and 
more social, the capacity of the skull has really undergone a remark- 
able amount of reduction. 

From the several facts above given, — namely, firstly, that 
the actual capacity of the skull in the Himalayan, Moscow, 
and Angora breeds, is less than in the wild rabbit, though 
they are in all their dimensions ratuer larger animals ; 
secondly, that the capacity of the skull of the large lop-eared 
rabbits has not been increased in nearly the same ratio as the 
capacity of the skull of the smaller wild rabbits has been 



brain of n hare which weighed 7 lb«., 
and 123 grains as the weight of the 
brain of a rabbit which weighed 3 lbs. 
3 oz., that is, the same weight as tho 
rabbit No. 1 in my list. Now the 
contents of the skull of rabbit No. 1 



in shot is in my table 972 grains; 
and according to Dr. Crisp’s ratio of 
123 to 210, the skull «f the hare 
ought to have contained 16.')2 grains 
of shot, instead of only (in the largest 
hare in my table) Id 35 grains. 
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decreased ; and thirdly, that the capacity of the skull in these 
same largo lop-eared rabbits is very inferior to that of the 
hare, an animal of nearly the same size,— I conclude, not- 
withstanding the remarkable differences in capacity in the 
skulls of the small Porto Santo rabbits, and likewise in the 
large lop-eared kinds, that in all long-domesticated rabbits the 
brain has either by no means increased in due proportion 
with the increasenl length of the head and increase<l size of the 
hotly, or that it has actually decreasetl in size, relatively to what 
would have occurred had these animals lived in a state of 
nature. When we remember that rabbits, from having been 
domesticated and closely confined during many generations, 
cannot have exerted their intellect, instincts, senses, and 
voluntary movements, either in escaping from various 
dangers or in searching for food, we may conclude that their 
brains will have been feebly exercised, and consequently 
have suffenxl in development. We thus see tlmt the most 
important and complicated organ in the whole organisation 
is subject to the law of decrease in size from disuse. 

Finally, lot us sum up the more imj^rtant modifications 
which domestic rabbits have undergone, together with their 
causes as far as wo can obscurely see them. By the supply of 
abundant and nutritious food, together with little exercise, and 
by the continued selection of the heaviest indiAuduals, the 
weight of the larger breeds has been more than doubled. 
The bones of the limbs taken together have increased in 
weight, in duo proportion with the increased weight of body, 
but the hind legs have increased loss than the front legs ; 
but in length they have not increased in duo proportion, and 
this may have boon caused by the want of proper exercise. 
With the increased size of the 1 ody the third cervical has as- 
8ume<l characters proper to the fourth cervical vertebra; and the 
eighth and ninth dorsal vertobne have similarly assumed cha- 
racters proper to the tenth and posterior vertebras. The skull 
in the larger broods has increased in length, but not in duo pro- 
portion with the increased length of body ; the brain has not 
duly increased in dimensions, or has even actually decrease<l, 
and consequently the bony case for the brain has rcmaine<l 
nnrrow, and by correlation has affected the bones of the face 
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and the entire length of the skull. The skull has thus 
acquired its characteristic narrowness. From unknown causes 
the supra-orbital process of the frontal bones and the free 
end of the malar bones have increased in breatlth ; and in 
the larger breeds the occipital foramen is generally much 
less deeply notched than in wild rabbits. Certain parts of 
the scapula and the terminal sternal bones have become 
highly variable in shape. The ears have been increased 
enormously in length and breadth through continued selec- 
tion ; their weight, conjoined probably with the disuse of 
their muscles, has caused them to lop downwards ; and this 
has affected the position and form of the bony auditory 
meatus; and this again, by correlation, the position in a 
slight degree of almost every bone in the upper part of the 
skull, and even the position of the condyles of the lower 
jaw. 
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ENVHEItATION AND DESCRimoS OP THE SEVERAL BREEDS— INDPVIDrAL 
TARIABILPTY — VARIATIONS OP A REMARKABLE KATl'BE — OSTBOIOGICAL 
characters: SKCLL, lower jaw, NCHBER op VEBTEBHa— CORRELATION 
OP growth: tokoce with beak; eyelids and nostrils with 



OP DISUSE — length OP PEET IN CORRELATION WITH LENGTH OP BEAK 
— LENGTH OP STERNUM, SCAPULA. AND PUBCULUM — LENGTH OP WINGS — 
SUMMARY ON THE lOINTS OP DIPPEBENCE IN THE SEVERAL BREEDS. 

I HAVE been led to study domestic pigeons with particular 
care, because the evidence that all the domestic races are 
descended from one known source is far clearer than with any 
other anciently domesticated animal. Secondly, because many 
treatises in several languages, some of them old, have been 
written on the pigeon, so that we are enabled to trace the 
history of several breeds. And lastly, because, from causes 
which we can partly understand, the amount of variation 
has been extraordinarily great. The details will often be 
tediously minute ; but no one who really wants to understand 
the progress of change in domestic animals, and especially 
no one who has kept pigeons and has marked the great 
difference between Ibe breeds and the trueness with which 
most of them propagate their kind, will doubt that this 
minuteness is worth while. Notwithstanding the clear evi- 
dence that all the breeds are the descendants of a single 
species, I could not persuade myself until some years had 
passed that the whole amount of difference between them, had 
arisen since man first domesticated the wild rock-pigeon. 

I have kept alive all the most distinct breeds, which I could 
procure in England or from the Continent ; and have pre- 
pared skeletons of aU. I have received skins from Persia, 
and a large number from India and other quarters of the 




«— NUMBER OP WTNG-PEATHEB8, 



AND LENGTH OP WING — 



PEATHERED PEET — ON THE EPPECT8 
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world.i Since my admission into two of the London pigeon- 
clul>8, I have received the kindest assistance from many of the 
most eminent amateurs.'^ 

The races of the Pigeon which can be distinguished, and 
which breed true, are very numerous. MM. Roitard and 
Corbi^ ^ describe in detail 122 kinds; and I could add several 
European kinds not known to them. In India, judging from 
the skins sent mo, there are many breeds unknown here ; and 
Sir W. Elliot informs me that a collection imported by an 
Indian merchant into Madras from Cairo and Constantinople 
included several kinds unknown in India. I have no doubt 
that there exist considerably above 150 kinds which breed 
true and have been soparatel 3 ’ named. But of these the far 
greater number diifer from each other only in unimportant 
characters. Such differences will be here entirely passed 
over, and I shall confine myself to the more important jwints 
of structure. That many important diflfei-enoes exist wo 
shall presentl}’ see. I have looked through the magnificent 



■ The Hon. C. Murray haa sent me 

Im ,1... .. 
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collection of the ColninhidaB in the British Miiseum, and, 
with the exception of a few forms (such as the Didunculus, 
Cahcnas, Goura, &c.), I do not hesitate to affirm that some 
domestic races of the rock-pigeon differ fully as much from 
each other in external characters as do the most distinct 
natural genera. \Vc may look in vain through the 288 
kno^vn species* for a lieak so small and conical as that of the 
short-faced tumhlor ; for one so broad and short us that of 
the barb ; for one so long, straight, and narrow, with its 
enormous wattles, a.s that of the English carrier ; for an ex- 
panded upraised tail like that of the fantail ; or for an oeso- 
phagus like that of the pouter. I do not for a moment pretend 
that the domestic races differ from each other in their whole 
organisation as much as the more distinct natural genera. I 
refer only to external characters, on which, however, it must 
be confessed that most genera of birds have been founded. 
When, in a future chapter, we discuss the principle of selection 
as followe<l by mau, wo shall clearly see why the differences 
between the domestic races are almost always confined to 
external, or at least to externally visible, characters. 

0-wing to the amount and gradations of difference between 
the several breeds, I have found it indispensable in the follow- 
ing classification to rank them under Groups, Races, and Sub- 
races ; to which varieties and sub - varieties, all strictly 
inheriting their projMjr characters, must often be added. 
Even with the individuals of the same sub-variety, when 
long kept by different fanciers, different strains can sometimes 
he recognised. There can be no doubt that, if well-charac- 
terized forms of the i-everal races had been found -wild, all 
would have boon ranked as distinct species, and several of 
them would certainly have l)eon placed by ornithologists in 
distinct genera. A good classification of the various domestic 
breeds is extremely difficult, owing to the manner in which 
many of the forme graduate into each other ; but it i« curious 
how exactly the same difficulties are encountered, and the 
same rules have to 1)0 followed, as in the elassifioation of any 
natural but difficult group of organic beings. An “ artificial 

* ‘Coni. d'Oeil sur TOrdre de» P«ri»,185&. This nuthor makes 288 
Pigeons,’ |«ir Prince C. L. Bonii|»irte, s|>cdc8, rimkcd under 85 genera. 
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classification ” might bo followed which would present fewer 
difficulties than a “ natural classification but then it would 
iutcrru]>t many plain affinities. Extreme forms can readily 
be defined ; but intermediate and troublesome forms often 
destroy our definitions. Forms which may be called “ aber- 
rant ” must sometimes bo included within groups to which 
they do not accurately belong. Characters of all kinds must 
bo used ; but as with birds in a state of nature, those airordc<l 
by the lieak are the liest and most readilj’ appreciated. It 
is not possible to weigh the importance of all the characters 
which have to bo used so as to make the groups and sub-groups 
of equal value. Lastly, a group may contain only one race, and 
another and less distinctly defined group may contain several 
races and sub-raccs, and in this case it is difficult, as in the 
classification of natural species, to avoid placing too high a 
value on the number of forms which a group may contain. 

In my measurements I have never trusted to the eye ; and 
when speaking of a part being large or small, I always refer 
to the wild rock-pigeon (Columba liria) as the standard of 
comparison. The measurements are given in decimals of an 
inch.* 

I will now give a brief description of all the principal 
breeds. The diagram on the following page may aid the 
reader in learning their names and seeing their affinities. 
The rock-pigeon, or Columba lima (including under this name 



* Ai I M often refer to the lire of tween the measuremesti of two wild 

the C. /reto, or rook-pigeon, it maj birda, kindijr sent me by Dr. Edmond- 

be convenient to give the mean b^ atone from the Shetland lalanda. 



Length from feathered haae of beak to end of tail 

„ „ „ „ to oil-gland 

„ from tip of hnk to end of tail 

„ of tail-feathera 

„ from tip to tip of wing 

„ of folded wing 

Beak. — Length from tip of beak to feathere<l baae 

„ Thickneaa, meaaur«l rerticallr at diatal end of noatrila 
Breadth, measured at same place 



incbea. 

U-25 

9-5 

15-Oa 

4-62 

28-75 

»-25 

•77 

•16 



Feet — Length from end of middle toe (without claw) to distal end ol 

tibia 

„ Length from end of middle toe to end 

claws) 

Weight 14) onneea. 



e (withontj 



2-77 

2-02 
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hereafter to be described), may be confidently viewed, as we 
shall see in the next chapter, as the common parent-form. 
The names in italics on the right-hand side of the page show 
us the most distinct breeds, or those which have undergone 
the greatest amount of modification. The lengths of the 
dotted lines rudely represent the degree of distinctness of 
each breetl from the parent-stock, and the names placed 
under each other in the columns show the more or less 
closely connecting links. The distances of the dotted lines 
from each other approximately represent the amount of 
difference between the several breeds. 



Group I. 

This group includes a single race, that of the Pouters. If 
the most strongly marked sub-race bo taken, namely, the 
Improved English Pouter, this is perhaps the most distinct 
of all domesticated pigeons. 

R.uk I. — Pouter Pigeons. (Kropftauben, German. Grosses- 
gorges, or boulans, French.) 

(Esophagu* of great size, barely separated from the crop, often 
inflated. Body and legs elongated. Beat of moderate dimen- 
sions. 

Sui-raee 1 . — The improved English Pouter, when its crop is fully 
inflated, presents a truly astonishing appearance. The habit of 
slightly inflating the crop is common to all domestic pigeons, but 
is carried to an extreme in the Pouter. The crop does not differ, 
except in size, from that of other pigeons ; but is less plainly 
separated by an oblique constriction from tlio cesophagus. The 
diameter of the upixir part of the oesophamis is immense, even close 
up to the head. The beak in one bird which I possessed was 
almost completely buried when the oesophagus was fmly expanded. 
The males, esptrially when excited, pout more than the females, 
and they glory in exercising this power. If a bird will not, to use 
the technical expression, “ play,” the fancier, as 1 have witnessed, 
by taking the beak into his month, blows him up like a lolloon; 
and tlie bird, then puffeil up with wind and pride, struts about, 
retaining his magnifleent size os long as he can. Pouters often 
take flight with their crops inflated. After one of my birds had 
swallowed a good meal of peas and water, as he flew up in order to 
disgorge them and feed his nearly fledged young, I heard the peas 
rattling in his inflated crop as if in a bladder. When flying, they 
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often strike the bocks of their wings together, and thus make a 
clapping noise. 

Pouters stand remarkably upriglit, and their bodies are thin and 
elongated. In connexion with this form of body, the ribs are 




Fig. 18.— EnglUh Poaw. 

generally broader and the vortebrro more numerous than in other 
broods. From their manner of standing their legs appear longer 
than they really are, though, in proportion with those of C. livia, 
the legs and feet are actually longer. The wings appear much 
elongated, but by measurement, in relation to the length of body. 
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this is not tho cose. The bonk likewise appears longer, but it is 
in fact a little shorter (about -OS of an inch), proportionally with 
the size of tho body, and relatively to the beak of the rock-pigeon. 
Tho Pouter, though not bulky, is a large bird ; I measured one 
which was 34J inches from tip to tip of wing, and 19 inches from 
tin of beak to end of tail. In a wild rock-pigeon from tho Shetland 
luands the same measurements gave only 28i and 14J. There are 
many sub-varieties of the Pouter of different colours, but these I 
pass over. 

Suh-race II. Dutch Poufer.— Tin's seems to be the parent-form of 
our improved English Pouters. I kept a pair, but I suspect that 
they were not pure birds. They are smaller than English pouters, 
and loss well developed in ell their characters. Neumeister’ says 
that the wings are crossed over the tail, and do not reach to its 
extremity. 

Sub-race III. The Lille Pouter. — I know this breed only from 
description." It approaches in general form the Dutch Poufer, but 
the inflatc<l oesopnagus assumes a spherical form, as if tho pigeon 
ha<l swallowed a largo orange, which had stuck close under the 
beak. This inflated ball is represented as rising to a level with the 
crown of the head. Tho middle toe alone is feathered. A variety 
of this suit-race, called the claquant, is described by MM. Boitard 
and Corbie ; it pouts but little, and is characterised by tho hatat 
of violently hitting its wings together over its back,— a habit which 
tho English Pouter has in a slight degree. 

Sub-rare IV. Common (ierman Pouter. — I know this bird only 
from tho figures and description given by the accurate Neunieister, 
one of the few writers on pigeons who, as I have found, may always 
be trusted. This sub-race seems considernWy different. The 
upper part of the oesophagus is much less distended. The bird 
stands less upright. The feet are not featherwl, and the legs and 
beak are shorter. In these respects there is an approach in form 
to the common rock-pigeon. The tail-feathers are very long, yet 
the tips of tho closed wings extend beyond the end of tho tail ; and 
tho length of the wings, from tip to tip, and of the body, is greater 
than in the English Pouter. 



Group II. 

This group includes three Races, namely, Canders, Runts, 
and Ilarhs, which are manifestly allieil to each other. Indeed, 
certain carriers and nints pass into each other by such in- 
sensible gradations that an arbitrary line has to lie drawn 
between them. Carriers also graduate through foreign breeds 
into the rock-pigeon. Yet, if well-characterised Carriers and 

’ ‘Dm G«n« Jer Taatwaziicht • Bollard and Corbiit, ‘ Lrs Pigsnns.' 
Wfimtr, 1837, pi. 11 BDd 12. ic., p. 177, pi. 6. 
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Barlis (see figs. 19 and 20) had existed as wild species, no 
ornithologist would have placed them in the same genus 
with each other or with the rock-pigeon. This group may, 
as a general rule, be recognised by the beak being long, with 
the skin over the nostrils swollen and often carunculated or 
wattled, and with that round the eyes bare and likewise 
carunculated. The mouth is very wide, and the feet are 
large. Nevertheless the Barb, which must be classed in this 
same group, has a very short beak, and some runts have very 
little bare skin round their eyes. 



B ACE II. — Cakbiebs. (Turkische Taulten ; pigeons turcs, 
dragons.) 

Be(Jc elongated, narrow, pointed ; eyes surrounded hy much 
naked, generally carunculated, skin ; neck and body elongated. 

Sub-rare I. The English CVirriVr.— This is a fine bird, of largo size, 
close feathered, generally dark-coloured, with an elongated neck. 

The beak is attenuated and of wonderful length : in one specimen 
it was T4 inch in length from the feathered base to the tip; there- 
fore nearly twice as long as that of the rock-pigeon, which measured 
only 77. Whenever 1 compare pmportionally any part in the 
carrier and rock-pigeon, I take the length of the body from the 
base of the beak to the end of the tail as the standard of com- 
parison ; and according to this standard, the beak in one Carrier 
was nearly half an inch longer than in the rock- pigeon. The upper 
mandible is often slightly archeel The tongue is very long. The 
development of the carunculated skin or wattle round the eyes, 
over the nostrils, and on the lower mandible, is prodigious. The 
eyelids, measured longitudinally, were in some specimens exactly 
twiee as long as in the rock-pigeon. The external orifice or furrow 
of the nostrils was also twice as long. The open mouth in its 
widest part was in one case 75 of an inch in width, whereas in the 
rock-pigeon it is only alwut -4 of an inch. This great width of 
moutn is shown in the skeleton by the reflexed edges of the ramus 
of the lower jaw. The liead is flat on the summit and narrow 
between the orbits. The feet are largo and coarse ; the length, as ! 
measured from end of hind toe to end of middle toe (without the i 
claws), was in two specimens 2-6 inches ; and this, proportionally 
with the rock-pigeon, is an excess of nearly a quarter of an inch 
One very fine Carrier measured 31i inches from tip to tip of wing. 
Birds of this sub-race are too valuable to be flown as carriers. 

Suh-rare II. Dragons ; 1‘ersian Carriers . — The English Dragon 
differs from the improved English Carrier in being smaller in all 
its dimensions, and in having less wattle round the eyes and over 
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the nostrils, and none on the lower mandible. Sir \V. Elliot sent 
mo from Madras a Bagdad Carrier (sometimes called khandesi), the 
name of which shows its Persian origin ; it would bo considered 



hen- a vei7 poor Dragon ; the body was of the size of the rock- 
pigeon, with the l«ak a little longer, namely, 1 inch from the tip 
to tlie feathered base. The skin round the eyes was only slightly 
L 2 
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wattled, whiUt that over the noatriU was fairly. wattled. Tlie Hon. 
C Murray, also, sent mo two Carriers direct from Persia; tlieso 
had nearly the same character as the Madras bird, being about as 
largo as the rock-pigeon, but the lieak in one specimen was as much 
as 1-1.5 in length ; the skin over the nostrils was only moderately, 
and tliat round the eyes scarcely at all wattled. 

Snh-mrr HI. liatfOtliiHeH-Tatibrn of yrumritter (Pardotten- or 
Hockei>TanlK-n).— 1 owe to the kindness of Mr. Baily, jun., a dead 
specimen of th4 sinpilar breed imported from Germany. It is 
certainly allied to the Bunts; nevertheless, from its close altinitv 
with Carriera, it will he convenient here to descrilw it. The beait 
is long, and is hooked or lowed downwards in a highly rcinarkablo 
manner, as will be seen in the woodcut to be hereafter given when 
1 treat of the skeleton. The eyes arc surrounded by a wide space 
of bright red skin, which, os well as tliat over the nostrils, is mode- 
rately wattled. The brcast-lsme is remarkably protnlicrant, lieing 
abruptly lowed outwards. The feet and tarsi are of great length, 
larger than in first-rate English Carriers. The whole bird is of 
large sirxs but in proportion to the size Of the lody the feathers 
of the wing and tail are short; a wild rock-pigeon, of considerably 
less size, had tail-feathers 4*6 inches in length, whereas in the largo 
Bagadotten these feathers were scarcely over 4‘1 inches in length. 
Bieilel* remarks that it is a very silent binL 

Suh-rwr /!'. lluMoruh Carrirr . — Two s|ocimcns were sent me 
by Sir W. Elliot from Madras, one in spirits and the other skinned. 
The name shows its Persian origin. It is much valued in India, 
and is considered as a distinct breed from the Bngdad Carrier, 
which forms my second suli-race. At first I sus]iected that these 
two sub-races might have Iwcn recently formed by crosses with 
other breeds, though the estimation in which they arc held renders 
this improbable ; but in a Persian treatis*-,'* Iwlieved to have lieen 
written alwut 100 years ago, the Bagdad and Bnssorah breeiU 
are dcserilied as distinct. The Bussorali Carrier is of alnnt the 
same size as the wild rock-pigeon. The sha|)o of the In-ak, with 
some little carunculated skin over the nostrils, — tho much elongated 
eyelids,— the broad mouth measured internally,— the narrow head, 
— tho feet proportionally a little longer than in the rock-pigeon,— 
and the general appearance, all show that this bird is an undoubted 
Carrier; yet in one spet-imen the beak was of exactly the same 
length as in the rock-pigeon. In the other specimen the U-nk (os 
well as tlie opening of the nostrils) was only a very little longer, 
viz., by -08 of an inch. Although there was a considerable s|iace 
of lioro and slightly canincniated skin round tho eyes, that over 
tho nostrils was only in a slight degree rugose. Sir \V. Elliot 



• ‘ Die Taiibeuucbt,’ Ulm, 1834, t. in 1770 ; I owe to the great kia.laeM 
42. * of Sir W. Elliot a traaeUtion of this 

'* Thia treatiae was written by curiona treatise. 

Sayaid Muhrmmed Muiari, who ilieit 
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inforniR me tlmt in the living bird the eye Reems remarkably large 
and prominent, and the same fact is noticed in the Persian treatise- 
but the Ixniy orbit is barely larger than that in the rock-pigeon. 

Amongst the seveiul breeds sent to me from Madras by Sir W 
Elliot there is a pair of the Knli /‘„r, black birds with the licnk 
slightly elongated, with the skin over the nostrils rather full, and 
with a tittle naked skin round the e.ves. This breed seems more 
closely allied to the Carrier than to any other breed, lieing nearly 
intemiediiito between the Bussorah Carrier and the rock-pigeon, ' 
The names applied in different parts of Europe and in In(lia to 
the several kinds of Carriers all point to Persia or the surrounding 
countries ns the source of this Race. And it deserves especial 
notice that, even if wo neglect the Kali Par as of doubtful origin, 
we got a series broken by very small steps, from the rock-pigeon, 
through the Bussorah, which sometimes has a beak not at all longer 
than that of the rock-pigeon and with the naked skin i-ound the 
eyes and over the nostrils very slightly swollen and carunculatoil, 
ttirongh the Bagdad sub-race and Dragons, to our improved English 
Carriers, which present so marvellous a difference from the rock- 
pigeon or Uain. 

Race III. — Runts. (Scanderoons : die Florentiner Tnulien 
and Ilinkeltauben of Neumeister; pigeon liagadais, pigeon 
romain.^ 

Beak long, mamive ; hodtj of great she. 

Inextricable confusion reigns in the classification, afianities, and 
naming of Runts. Several characters which are generally pretty 
constant in other pigeons, such its the length of the wings, tail, 
legs, and neck, and the amount of naked skin round the eyes, are 
excessively variable in Bunts. . When the naked skin over the 
nostrils and round the eyes is considerably developed and wattlecl, 
and when the size of body is not very great, Runts graduate in so 
•insensible a manner into Carriers, that the distinction is quite 
arbitrary. This fact is likewise shown by the names given to them 
in different parts of Rur'qx!. Nevertheless, taking the most distinct 
forms, at least five sub roces (some of them including wcll-markwl 
varieties) can lie distinguished, which differ in such im)X)rtant 
points of structure, that they would I* considered as good species 
in a state of nature. 

Siib r ice J. .Nc./»«/f roo» </ Euglieh Writ'rs (die Florentiner and 
Hmkeltaut>en of Neumeister).— Birds of this suli-race, of which 
1 kept one alive and have since seen two others, differ from the 
Bagiulotten of Neumeister only in not having the lieak nearly so 
much curved downwards, and in the naked skin round the eyes 
and over the nostrils lieing hardly at all wattled. Nevertheless 
I have felt myself com])ellcd to place the Bagadotten in Race II., 
or that of tlie Carriers, and the present bird in Race III., or that of 
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the Runts. The Soanderoon has a Tery sliort, narrow, and cIoTatcd 
tail ; Winn* extremely short, so that the first primary feathers were 
not longer than those of a small tutnhier pigeon ! Neck long, much 
TOwed ; brcast-lione prominent. Beak long, lieing ITS inch from 
Dp to feathered base ; vertically thick; slightly curved downwards. 
The skin over the nostrils swollen, not wattled ; naked skin round 
the eyes, broad, slightly camnciilated. Legs long; feet very large. 
Skin of neck bright red. often showings nak«l medial line, with 
a naktsl red patch at the distal end of the radius of the wing. 
My bird, as measured from the base of the Iwak to the root of the 
tail, was folly 2 inches longer than the rock-pigeon ; yet the tail 
Itself was only 4 inches in length, whereas in the rock-pigeon, 
which is a much smaller bird, the tail is 4* inches in length. 

The Hinkel- or Floreiitinor Tanbe of Neumoister (Table XIII., 
fig. 1) agrees with the above description in all the specified charac- 
ters (for the lioak is not mentioned), except that Neumcister 
expressly says that the neck is short, whereas in mv Scanderoon 
It was ronmrkably long and bowed; so that the Hinkel forms a 
well-marked variety. 

S-b-rirt //. rm-e and Pi,, Mm l„,qadai» nf B' ilnrd and 

(Scanderoon of French writers).-! kept two of these birds 
alive, imports from France. They differed from the first sub-race 
or true Scanderoon in the much greater length of the wing and 
tail, in the beak not lieing so long, and in the skin about the head 
lieing more camnculatcil. The skin of the neck is red; but the 
naked patches on the wings are absent. One of my binls measured 
inches from tip to tip of wing. By taking the length of the 
body as the standard of comparison, the two wings were no loss 
than 5 inches longer than those of the rock- pigeon ! The tail was 
61 inchi-s in length, and therefore 2i inches longer than that of the 
Sc^lcroon.— a bird of nearly the same site. The beak is longer, 
thicker, and broader than in the rock-pigeon, proportionally with 
the size of body. Tlie eyelids, nostrils, and internal gape of mouth 
are all proportionally very large, as in Carriers. The foot, from the 
end of the middle to end of hind toe, was actnally 2 85 inches in 
length, which is an excess of ’82 of an inch over the foot of the rock- 
pigeon, proportionally to the relative size of the two biids. 

Sab-roe' ///. Npaaiib and Roman Runlt , — I am not sure that I 
am right in placing these Runts in a distinct suli-race ; yet, if we 
take woll-eharacterizcl binls, there can be no doubt of the propriety 
of the separation. They are heavy, massive birds, with shorter 
nocks, legs, and lieaks than in the foregoing races. The akin over 
the nostrils is swollen, but not camnciilated ; the nuked skin round 
the eyes is not very wide, and only slightly carnnculated ; and I 
have seen a fine so-called Spanish Runt with hardly any naked skin 
round the eyes. Of the two varieties to ho seen in England, one 
which is the rarer, has very long wings and tail, and agrees pn-tty 
clOA6ly with the laHt Rutvraee ; the otho?, with shorter wings and 
tail, is ^iparcnUy the Piynu romaiu ardiuain of Boitard and CorUt 
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TOieso Bunts arc apt tremble like Fantails. They are bad flyers. 




Sub-race 1 V. Tron/o of Ahiromndi (Leghorn Bunt ?). — In Aldro- 
ran^’s work published in 1C(K) there is a coarse woodcut of a great 
Italian pigeon, with an elevated tail, short legs, massive laxly, and 
with the beak short and thick. I had imagined that this latter 
character so abnormal in the group, was merely a false representa- 
tion from bad drawing; but Moore, in his work published in 173S, 
says that he possessed a Leghorn Bunt of which “ the beak was 
very short for so large a bird.” In other respects Moore’s bird 
resembled the first sub-race or Scanderoon, for it had a long bowed 
neck, long legs, short beak, and elevated tail, and not much wattle 
about the head. So that Aldrovandi’s and Moore's birds must have 
formed distinct varieties, both of which seem to be now extinct in 
Europe. Sir W. Elliot, however, hiforms me that he has seen in 
Madras a short- beaked Bunt imported from Oiro. 

Sub-race I '. Murusea Qidurtied Pigeon) of Madras . — Skins of these 
handsome chequered birds were sent me from Madras by Sir W. 
Elliot They ai'e rather larger than the largest rock-pigeon, with 
longer and more massive beaks. The skin over the nostrils is rather 
full and very slightly carunculated, and they have some naked skin 
round the eyes ; feet large. This breed is intermediate between the 
rock-pigeou and a very poor variety of Bunt or Carrier. 

From these several descriptions wo see that with Bunts, as with 
Carriers, we have a tine gradation from the rock-pigeon (with the 
Tronfo diverging as a distinct branch) to our largest and most 
massive Bunts. But the chain of aflflnitics, and many points of re- 
semblances, between Bunts and carriers, make mo believe that these 
two races have not descended by independent lines from the rock- 
pigeon, but from some common parent, as represented in tlie Table, 
which liad already acquired a moderately long beak with slightly 
swollen skin over the nostrils, and with some slightly caimnculatcd 
naked skin round the eyes. 



Race IV. — Baubs. (Indische Tauben ; jsigeons polonais.) 

Beak short, broad, deep ; naked skin round the eyes, broad and 
carunculated ; skin over nostrils slightly swollen. 

Misled by the extraordinary shortness and form ofthe lieak, I did 
not at first perceive the near affinity of this Race to that of Carriers 
until the fact was pointed out to me by Mr. Brent. Subsequently, 
after examining the Bussorah Carrier, I saw that no very great amount 



" ‘Poultry Chronicle,’ vol. ii. p. 573. 
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of modiflcntion would ho petinisito to conTort it into a Barb. This 
yiew of the affinity of Barlw to Carriers is supported hy the 
analogical difference between the short and long-beaked Runts ; and 




still ntore strongly hy the fact, that young Barbs and Dragons, 
within it hours alter being hatched, resemble each other much more 
closely than do young pigeons of other and equally distinct breeds. 
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At this early ago, the length of beak, the swollen sta'n over the 
rather open nostrils, the gape of the mouth, and the size of the feet, 
are the same in both; although these parts afterwards become 
widely different. We thus see that embryolo^ (as the comparison 
of very young animals may {lerhaps bo called) comes into play in 
the classification of domestic varieties, as with species in a state of 
nature. 

Fiinciers, with some truth, compare the head and beak of the 
Barb to that of a bullfinch. The Barb, if found in a state of nature 
would certainly have. been placed in a new genus formed for its 
reception. The body is a little larger than that of the rock-pigeon, 
but the beak is more than '2 of an inch shorter; although shorter, 
it is both vertically and horizontally thicker. From the outward 
flexure of the rami of the lower jaw, the mouth internally is very 
broad, in the proportion of -6 to '4 to that of the rock-pigeon. The 
whole head is broad. The skin over the nostril is swollen, but not 
carunculated, except slightly in first-rate birds when old ; whilst the 
naked skin round the eye is broad and much cartinculated. It is 
sometimes so much developed, that a bird belonging to Mr. Harrison 
Weir could hardly see to pick up food from the ground. The 
eyelids in one specimen were nearly twice as long ns those of the 
rock-pigeon. The feet are coarse and strong, but projxtrtionally 
rather shorter than in the rock-pigeon. The plumage is generally 
dark and imiform. Barbs, in short, may be called short-beaked 
Carriers, bearing the same relation to Carriers that the Tronfo of 
Aldrovandi does to tlie common Bunt. 



Group III. 

This group is artificial, and includes a heterogeneous collec- 
tion of distinct forms. It may be defined t»y the Ijeak, in 
well-characterized specimens of the several races, being 
shorter than in the rock-pigeon, and by the skin round the 
eyes not being much developed. 

K.tcE V. — Fastails. 

Sttb-raee I. Europmn Fantaih (Pfauentauben ; trembleurs). 
Tail expandnl, directeil uptvardg, form^ </ many feathtn ; oil-gland 
ahorted ; body and beak rather short. 

The normal number of tail-feathers in the genus Columba is 12 ; 
but Fantails have from only 12 (as has liccn asscrtedl up to, 
according to MM. Boitard and Corbie, 42. I have counted in one 
of my own birds 33, and at Calcutta Mr. Blyth has counted in an 
imjier/ect tail 34 feathers. In Madras, os 1 am informed by Sir W. 



« ‘Anaab iui4 Jl«g. of Xat. History,’ vol. xijc., 1847, p. 105. 
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expeoRion and their npward direction arc more remarkable characters 
than their increased niimlwr. The tail is capable of the same move- 
ments as in other pip^ns, and can be depressed so as to sweep the 
ground. It arises from a more exjiandoil basis than in other pigeons ; 
and in three skeletons there were one or two extra coccygeal vertebras. 
I have examined many specimens of various colours from different 
countries, and there was no trace of the oil -gland ; this is a curious 
case of alx)rtion.“ The neck is tliin and bowed backwards. The 
breast is brood and protulierant. The feet arc small. Thu carriage 
of the bird is very different from that of other pigeons; in gocxl 
birds the head touches the tail-feathers, which consequently often 
become crumpled. They habitually tremble much : and their necks 
have an extraordinary, apparently convulsive, backward and forward 
movement. Gooil birds walk in a singular manner, as if their small 
feet were stiff. Owing to their large tails, they fly badly on a windy 
day. The dark-coloured varieties arc generally larger than white 
Fantails. 

Although lietween the best and common Fantails, now existing in 
England, there is a vast difference in the position and size of the 
tail, in the carriage of the head and neck, in the convulsive move- 
ments of the neck, in the manner of walking, and in the breadth of 
the breast, the differences so graduate away, that it is impossible to 
make more than one sub-race. Moore, however, an excellent old 
authority,'* says, that in 1735 there were two sorts of bnxul-tailed 
shakers ( i. e. fantails), “ one having a neck much longer and more 
slender than the other and I am informed by Mr. B. P. Brent, 
that there is an existing German Fantail with a thicker and shorter 
beak. 

Suk-ract II. Java Fantail. — Mr. Swinhoc sent me from Amoy, in 
China, the skin of a Fantail belonging to a breed known to have 
been imported from Java. It was coloured in a peculiar manner, 
unlike any European Fantail ; and, for a Fantail, had a remarkably 
short beak. Although a g<Kxl bird of the kind, it hiul only 14 tail- 
feathers ; but Mr. Swinhoe has counted in other birds of this breed 
from 18 to 24 tail-feathers. From a rough sketch sent to mo, it is 
evident that the tail is not so much expanded or so much upraised 
M in even second-rate European Fantails. The bird shakes its neck 
like our Fantails. It had a well-developed oil-gland. Fantails 
were known in India, as we shall hereafter see. before the year 1600 ; 
and we may snsprat that in the Java Fantail wo see the breed in 
its earlier and less improved condition. 



" This gland ocenrx in mu«t birds ; 
but Nitzsch (in his ‘ Ptervlogrnphie,’ 
1840, p. 55) atatm that it U absent 
in two species of Columba, in sereral 
•pecies of Puittacus, in some species of 
Otis, ami in most or all bi^ls of the 
Ontrich family. It can hardly be an 
accidental coincidence that the two 



•pec'iea of Coinmba, which are desti- 



number of tail-feathers, namMy 16, 
ami in thU respect resemble Fantails. 

St9 the two excellent editions 
published by Mr. J. M. Eaton in 1852 
and 1858, entitled *A Treatise on 
Fancy Pigeons.* 
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Rave VI.— Tchbit and Owl. (Mivvontauben ; pigeons u 
cravato.) 

Fenthert dieergfnt along t\e front of the neek and hrfost ; brat 
terg $horl, rerlieallg rather thick ; anophagru tomeahat enlarged. 

Tnrluts and Owls differ from each other slightly in the shape of 
the head; the former have a crest, and the beak is differently 
curved; but they may be here conveniently grouped together. 
These pretty birds, some of which are very small, can be recognised 
at once by the feathers irregularly diverging, like a frill, along the 
front of the neck, in the same manner, but in a less degree, as along 
the Imck of the neck in the Jacobin. They have the remarkable 
habit of continually and momentarily inilating the npper part of 
the (esophagus, which causes a movement in the frill. When 
the a'sojdmgus of a dead birdisinBated, it is seen to be larger than 
in other breeds, and not so distinctly separated from the crop. 
The Pouter inflates lx)th its true crop and (esophagus; the Turbit 
inflates in a much loss degree the cesophagus alone. The beak of 
the Tnrbit is very short, lieing *28 of an inch shorter than that of the 
rock-pigeon, proportionally with the size of their bo(iica; and in 
some owls brought by Mr. £. Vernon Harconrt from Tunis, it was 
even shorter. The l^k is vertically thicker, and perhaps a little 
broader, in proportion to that of the rock-pigeon. 



Race VII. — Tumbleks. (Tummlcr, or Bnrzeltanben ; cnl- 
butants.) 

During flight, tnnMe backwards; bodg generallg email ; beak 
generally short, sometimes excessirely short and conical. 

This race may bo divided into four sub-races, namely, Persian, 
Lotan, Common, and short-faced Tumblers. These sub-races in- 
clude many varieties which breed true. I luvo examined eight 
skeletons of various kinds of Tumblers : excepting in one imix^rfect 
and doubtful specimen, the ribs are only seven in number, whereas 
the rock-pigeon has eight ril». 

Hub-race I. Fersiau Tumblrrs.—\ received a pair direct from Persia, 
from the Hon. C. Murray. They are rather smaller birds than the 
wild rock-pigeon, alxntt the size of tho common dovecot pigeon, 
white and mottled, slightly feathered on tho feet, with tho lieak just 
perceptibly shorter than in tho rock-pigeon. H.M. Consul, Sir. 
Keith AblK>tt, informs me that the difference in the length of l>cak is 
so slight, that only practised Persian fanciers can distin^ish these 
Tumblers from the common pipon of tho country. He informs me 
that they fly in flocks high up in the air and tumble wclL Some of 
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tliem occasionally apjjear tohecoino piddy and tumble to tlio ground, 
in which resjject they resemble some of our Tumblers. 




Sub-nice If. Lotaa, or ImivIuii : Indian Oround Tumhlen . — These 
birds present one of the most remarkable inherited habits or instincts 
ercr recorde<l. The specimens sent to me from Madras by Sir W. 
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Elliot are white, sli^htl; feathered on the feet, with the fcathen; 
on the head roveracd ; and they are rather smaller than the rock or 
dovecot pigeon. The Iwak is nroportioually only slightly shorter 
and rather thinner than in the rock-pigeon. These birds when 
gently slmken and placed on the ground immediately begin tumbling 
head over heels, and they continne thus to tumble until taken up 
and soothed,— the ceremony being generally to blow in their faces, 
as in recovering a person from a state of hypnotism or mesmerism. 
It is asscrUxl tlmt they will continue to roll over till they die, if not 
taken up. There is abundant evidence with respect to these remark- 
able peculiarities; but what makes the case the more worthy of 
attention is, that the habit has been inherited since before the year 
1600, for the breed is distinctly described in the ' Ayeen Akbery.’ '* 
Mr. Evans kept a i»ir in London, imported by Captain Vigne ; and 
ho a.ssures roe that he has seen them tumble in the air, as well as in 
the manner above doacrilied on the ground. Sir W. Elliot, however, 
writes to me from Madras, that he is informed that they tumble 
exclusively on the ground, or at a very small height above it. He 
also mentions birds of another sub-variety, called the Kalroi Lotan, 
which begin to roll over if only touched on the neck with a i-od or 
wand. 

Hub-ro'e III. Common Eni/>ith TumUerg. — These birds have 
exactly the same habits as the Persian Tumbler, but tumble better. 
The English bird is rather smaller than the Persian, and the lieak 
is plainly shorter. Compared with the rock-pigeon, and propor- 
tionally with the size of liody, the beak is from T5 to nearly "2 ot 
an inch shorter, but it is not thinner. There are several varieties 
of the common Tumbler, namely, Baldhcads, Beards, and Hutch 
Rollers. I have kept the latter alive ; they liave differently shaped 
heads, longer nocks, and are feather-footed. They tumble to an 
extraordinary degree ; ns Mr. Brent remarks,'* " Every few seconds 
“ over they go ; one, two, or three summersaults at a time. Here 
" and there a bird gives a very quick and rapid spin, revolving like 
“ a wheel, though they sometimes lose their balance, and make a 
" rather ungraceful fall, in which they occasionally hurt themselves 
“ by striking some object.” From Madras 1 have received several 
8))ecimens of the common Tumbler of India, differing slightly from 
each other in the length of their beaks. Mr. Brent sent me a dead 
specimen of a “ House-tumbler,” ” which is a Scotch variety, not 



'* EnKliili trausUtion, by K. Glad- 
win, 4111 mlition, vol. I, The habit 
of the Lotan la also described In the 
Persian treatise before alluded to, 
published about lOO years ago : at this 
date the Lotans were generally white 
and crested as at present. Mr. Blyth 
describes these birds in ‘ Annals and 
Mag. of Sat. Hist.,’ rol. xiv., 1847, 
p. 104; he says that they “may be 



of the Calcutta bird- 



'• ‘ .iournal of Horticulture,’ Oct. 
22,-1801, p. 78. 

•' Sfn the account of the House- 
tumblers kept at Glasgow, in the ‘ Cot- 
tage Gardener,’ 1858, p. 285. Also 
Mr. Brent's |iaper. ‘Journal ofHorti- 
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differing in general appearance and form of beak from the eommon 
Tumbler. Mr. Brent states that these birds generally bepn to 
tumble “ almost as soon as they can well fly ; at three montlis old 
“ they tumble well, but still fly strong ; at five or six months they 
“ tumble excessively ; and in the second year they mostly give up 
" flying, on account of their tumbling so much and so close to the 
“ ground. Some fly round with the flexjk, throwing a clean summer- 
" sauit every few yards, till they are obliged to settle from giddiness 
“and exhaustion. These are called Air Tumblers, and they com- 
" monly throw from twenty to thirty summersaults in a minute, 
“ each clear and clean. I have one red cock that I have on two or 
“ three occasions timed by my watch, and counted forty summer- 
“ saults in the minute. Others tumble differently. At first they 
“ throw a single summersault, then it is double, till it becomes a 
"continuous roll, which puts an end to flying, for if they fly a few 
"vards over they go, and roll till they reach the ground. Thus I 
“ had one kill herself, and another broke his leg. Many of them 
" turn over only a few inches from the ground, and will tumble two 
" or throe times in flying across their loft. These are called Honse- 
'* tumblers, from tumbling in the house. The act of tumbling seems 
" to 1)6 one over which they have no control, an involuntary move- 
“ment which they seem to try to prevent. I have seen a bind some- 
“ times in his struggles fly a yard or two straight upwards, the 
“ impulse forcing him backwards while he struggles to go forwards. 
“ If suddenly startled, or in a strange place, they seem less able to 
" fly than if quiet in their accustomed loft.” These House-tumblers 
differ from the Lotan or Ground Tumbler of India, in not requiring 
to be shaken in order to begin tumbling. The breed has prol>ably 
been formed merely by selecting the best common Tumblers, though 
it is possible that they may have lx*n crossed at Mme former period 
with Lotans. 

Suh-race IV. Short-fared Tumhlere . — These are marvellous birds, 
and are the glory and pride of many fanciers. In their extremely 
short, sliarp, and conical beaks, with the skin over the nostrils but 
little develojicd, they almost depart frbm the type of the Columbidie. 
Their heads are nearly globular and upright in front, so that some 
fanciers say ’* “ the head should resemble a cherry with a barley- 
corn stuck in it.” These are the smallest kind of pigeons. Mr. 
E^nilaut possessed a blue Baldhead, two years old, which when 
alive weigliMl. l)eforo feeding-time, only 6oz. .5drs. ; two others, 
each weighed 7 ez. Wo have seen that a wild rock-pigeon weighed 
11 oz. 2 drs., and a Runt 34 oz. 4 drs. Short-faced Tumblers have 
a remarkably erect carriage, with prominent breasts, drooping wings, 
and very small feet. The length of the l)cak from the tip to the 
feathered base was in one goixl bird only '4 of an inch ; in a wild 
rock-pigeon it was exactly double this length. As these Tumblers 
have shorter bodies than the wild rock-pigeon, they ought of course 



'• J. M. Eaton’s ‘Treatise on Pigeons,’ 1852, p. 9. 
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tho beak is ‘28 of an inch too short. So, again, the feet of this l>ml 
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were actually ‘45 shorter, and proportionally ‘21 of an inch shorter, 
thaTi the feet of the rock-pigcon. The middle toe has only twelve 
or thirteen, instead of fourteen or fifteen scutollee. The primary 
wing-feathers are not rarely nine instead of ten in munber. The 
improved short -faced Tumblers have almost lost the power of 
tumbling; but there are several authentic accounts of their occa- 
sionally tumbling. There are several sub-varieties, such as Bald- 
heads, Boards, Mottles, and Almonds; the latter are remarkable 
from not acquiring their perfectly-coloured plumage until they have 
moulted throe or four times. There is good reason to believe that 
mo.st of these sub- varieties, some of which breed truly, have arisen 
sinco the publication of Moore’s treatise in 1735.'* 

_ Finally, in regard to the whole group of Tumblers, it is impos- 
(ible to conceive a more perfect gradation than I have now lying 
before me, from the rock-pigeon, through Persian, Lotan, and 
common Tumblers, up to the marvellous short-faced birds ; which 
latter, no ornithologist, judging from mere external structure, would 
place in the same genius with the rock-pigeon. The differences 
between the successive steps in this series ore not greater than those 
which may be observed between common dovecot-pigeons (C. livid) 
brought from different coimtries. 

Race VIII. — Indian Frill-back. 

Beak very short ; feathers reversed. 

A specimen of this bird, in spirits, was sent to me from Madras 
by Sir W. Elliot. It is wholly different from the Frill-back often 
exhibited in England. It is a smallish bird, about the size of the 
common Tumbler, but has a lieak in all its proportions like our 
short-faced Tumblers. The beak, measured from the tip to the 
feathered l»se, was only "46 of an inch in length. The feathers 
over the whole body are reversed or curl backwards. Had this bird 
occurred in Europe, I should have thought it only a monstrous 
variety of our improved Tumbler : but as shortrfaced Tumblers are 
not known in India, I think it must rank as a distinct breed. Pro- 
bably this is the breed seen by Hasselqnist in 1757 at Cairo, and 
said to have been imported from India. 

Race IX.— Jacobin. (Zopf- or Perriickontaube ; nonnain.) 

Feathers of the neck forming a hood ; wings and tail long ; beak 
moderately short. 

This pigeon can at once be recognised by its hood, almost enclos- 
ing tlio Dead and meeting in front of the neck. The hood seems to 
be merely an exaggeration of the crest of reversed feathers on the 
back of the head, which is common to many sub-varieties, and 

'• J. M. Eaton’s TreatUe, edit. 1858, p. 76. 
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which in the Latztirahe* is in n nearly intermediate state between 
a hood and a crest. The feathers of the hood are elonRatod. Hoth 
the wings and tail are likewise mnch elongated ; thus the ft)lded 
wing of the Jacobin, thongh a somewhat smaller bird, is fnlly It 
inch longer than in the rock-pigeon. Taking the length of the 
hoily without the tail as the standard of compuwn, the folded wing, 
proportionally with the wings of the lork-mgeon, is 2i inches too 
long, and the two wings, from tip to tip, f>i inches too long. In 
disposition this bird is singularly quiet, seldom flying or moving 
about, as Bcchstcin and Biedel have likewise remarked in 
Oormany." The latter author also notices the len^h of the wings 
and tail. The beak is nearly -2 of an inch shorter in pro|)ortion to 
the size of the body than in the rock-pigeon ; but the internal gape 
of the mouth is considerably wider. 



Gsoin* IV. 

Tho birds of this group may bo characterise<I l>y their 
resemblance in all important jioints of structure, es]x«ially 
in the beak, to the rock-pigeon. Tho Trumpeter fonns the 
only well marked race. Of the numerous other sub-races and 
varieties I shall specify only a few of the most distinct, which 
I have myself seen and kept alive. 

Rack X. — Tkcmpeter. (Trommeltaiibo ; pigeon tambour, 
glougloii.) 

A lu/i of featken at (ke hate of tke beak aaiiag fonrard ; feet 
muek featkered ; voice very peetdiar ; toe exceeding tkat of tke 
roek~pigeon. 

This is a well-marked breed, with a peculiar voice, wholly unlike 
that of any other pigeon. The coo is rapidly rented, ana is con- 
tinued fur several minntos ; hence their name of Trumpeters. They 
are also characterised by a tuft of elongated fcalhers, which curls 
forward over the base of the beak, and which is poniesaed by no 
other breeiL Their feet are so heavily feathered, that they almost 
appear like little winpi. They are lamr birds than the rock- 
pigeon, but their beak is of very nearly the same proportional size. 
Their feet are rather small. This breed was perfectly characterised 
in Moore's time, in 1735. Mr. Brent says that two varieties exist, 
which difler in size. 



** NcaswU«er,‘TsDbeaiaelit,’Tab. •. 36. BcehsUia. ‘ S'atnrgnrliMhU 
4. i. DctttMliUaib,’ Bud iv. •. 36, 1795. 

<• Riadel, ‘ Die Tsabenneht,’ 1824, 
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Hace XI. — Scarcely differing in etructure from the wild 
Columbia licia. 

Sub-rnce I. Lauqhrrt. Size /«« than the liocle-pigron ; voire very 
preii/iiir.—AR this bird agroefi in nearly all ita proportiona with the 
rock-pipoon, thongh of amaller size, 1 ahould not have thought it 
worthy of mention, had it not been for ita peculiar voice— a clmrocter 
•uppoacHl seldom to vary with birds. Although the voice of the 
Laugher is very different from that of the Trumpeter, yet one of my 
Tmmpotcrs us^ to utter a single note like tlmt of the Laugher. I 
have kept two varieties of Laughers, which differed only in one 
variety, Wing tnm-crowned ; the smooth-headed kind, for which I 
am indebted to the kindness of Mr. nteut, liesides its peculiar note, 
used to coo in a singular and pleasing manner, which, indejicudently , 
struck l»th Mr. Brent and myself as resembling that of the turtle- 
dove. Both varieties come from Arabia. This breed was known liy 
Moore in 1735. A pigeon which seems to say Yak-roo is mentioned 
in 1600 in the ‘ Ayoen Aklicry, ’ and is probably the same breed. 
Sir W. Klliot has also scut me from Madras a ))igcon colled Yahui, 
said to have come from Mecca, which does not differ in ap|icarance 
from the Laugher; it lias “a deep melancholy voice, like Yahn, 
often repeated.” Yahu, yahn, means Oh God, oh God; and 
Sayzid Mohammed Slusari, in the treatise written alx>ut 100 years 
ago. soys that these birds “ are not flown, laeause they re|)oat the 
name of the most high God.” Mr. Keith AbiKjtt, however, informs 
mo that the common |>igcon is called Yahoo in Persia. 

Sub-race II, Common Frill-back (die Strupptaulie) tteak rather 
lomjer than iu the roek-piyeon ; feathen reverted. — This is a consider- 
ably larger bird than tlie rock-pigeon, and with the beak, propor- 
tionally with the size of liody, a little (viz. by -04 of an inch) longer. 
Tlie feathers, especially on the wing-coverts, liave their iwinta curletl 
upwards or back-wnrds. 

8ub-rarr III. Naot (Pigeons coquillosj. These elemint birds are 
smaller than the rock-pigeon. The beak is actually 17, and propor- 
tionally with the size of the body T of an inch shorter tlmn in the 
rock-pigeons, although of the same thickness. In young birds the 
Kutellaj on the tarsi and toes are generally of a leaden-black colour ; 
and this is a remarkable clmracter (though observed in a lesser 
degree in some other breeds), as the colonr of the legs in the adult 
state is subject to very little variation in any breed. I have on two 
or three occasions counted thirteen or fourteen featlicrs in the tail ; 
this likewise occurs in the barely distinct breed called Helmets. 
Nuns are symmetrically coloured, with the head, primary wing- 
feathers, tail, and tail-coverts of the same colour, namely, black or 
red, and with the rest of the body white. This breed has retained 
the same character since .\ldrovandi wrote in 1G(X). I have received 
from Madras almost similarly coloured birda 

Sub-race 1 1'. SjniU (die Blasstauben ; pigeons heurt<5s).— Thos«! 

M 2 
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U an a Tcrjr Httle jarmr than tho rock-pl(non. with the hoak a 

*’®ot d(‘oi<iodIy 



— ^ uii ivs umiunHionSi ana wuii mo Tool 

jiim I.T They an Bvnmiotrically colourod, with a «pot onTlli 
foroluiaii, with the tail and tall-oorerta of tha Mine oolour, the rwrt 



foroluMl, wi^ the tail and tall-oorerU of tha Mine oolour, the rwrt 

of the body being white. Thi» breed exiated in 1676, ■■ anj in 1735 

M< «enm a^ that they hr^ trn^, aa ia the caae at the pnaent «lay. 

.•(.jiHwai r Tbeae bird^ aa meaanred from Upto Hp 

of wing, or from tho end of the beak to the end of the tail,cx^ 
in rile ^ wck-pigoon i but their hodiw an much Iom bulky; 
their foot and lega an llkowiae amallor. Tho beak ia of almut the 
name length, but rather alightex. Altogether their general appear- 
ance ia oonaidcrably different from that of tho rock-pigeon. Thdr 
“/ *’’* tho n*t of tho body being 

white. Tbdr fl^t ia aaid to be peculiw. Thia to he a 

i^atn lajodj whirt, how^, ori^ted before the year 1795 in 
Oermany, for Jt la deaeribed by Bo^dn. ^ 

I deaeribed, thnoor four other very 

(liHfinot kimia exist«l lately, or porhapa aUll exist, in Gormany and 
5™"!! K«f»®l'ten, or earme pigeon, which 1 have 

wA aeen; ft is d <^bed m of small aiae with rery abort legs, and 
with an extreme^ abort beak. Seeoodfy. the Fmnikin. which ia 
** J“d. aceonling to Hoon’a> treatiae, 
puMi^i in ITSo, a tuft of feathers on tho hinder part of the bead, 
which ran down its back not unlike a horne'a mane. •* When it ia 
Mlac^ it nsee oror the hen and turna round three or four times, 
"*PPj“K it* then nroraes and turns as many times the other 

way. Tho Turner, on tho other hand, when it "plays to tho 
female, turns only one way." Whether these extraordinary state- 
MU may trusted I know not; but the inberitanco of any 
tehit may be bdieriri, after what we hate seen with raspeet t~ 
tbeOround-tumbler of India. W 



idgeon ** which baa the singular habit of sailing for a ' “ 

time thiOUch the air. withnllt flannin,, I*. i.-k. . 



Ti." «^««»puar naiHt of sailing for a considerable 

through the air, eritlwut topping its wings, Uke a bird of prey. 

OOUlUHlOn 18 Itinxtrinnhln frrxm fliA 10^ 



inrougn me air, wiuwut topping its wings, Uke a bird 
The eonfuslon is inextricable, from the time of Aldroyiimli „„„ 
fo tho present day, in tho accounU published of tho Draijera. 
Sidti ^ F imukins, Turney Claquers, he., which are all n nit. 

informa me that be 

liM sen om of thoM hseeds m Germany with its wing-fi«tban 
^ together but be did not 

^ it Hying. An old stuffed apecunen of a Finnikin in the llritish 
Mnsinim presents no well-marked character. Thirdly, a singular 

K J *•*! 1* mentioned in some treatises; and aa 

toin“ bnofly deacril«a and aguies this bird, with a tail "ImTing 



rfitiM (i8i«) €f 



KstargsKhichU bnUcUsats 
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completely the Btnictnro of that of the house-swallow,” it must once 
have existed, for Bechstein was far too good a natundist to have 
confounded any distinct species with tlie domestic pigeon. Lastly 
an extraordinary pigeon imported from Belguim has lately been 
exhibited at tlie Pniloixiristeron Society in London, “ which “con- 
joins the colour of an archangel with the head of an owl or barb, 
its most striking peculiarity being the extraordinary length of the 
tail and wing-feathers, the latter crossing beyond the tail, and giving 
to the bird the appearance of a gigantic swift (Cypselus), or long- 
winged hawk.” Mr. Tegetmeicr informs me that this bird weight 
only 10 ounces, but in length was 161 inches from tip to beak 
to end of toil, and 821 inches from tip to tip of wing ; now the 
wild rock-pigeon weighs 141 ounces, and measures from tip to 
beak to end of toil 15 inches, and from tip to tip of wing only 261 
inches. 

I have now described all the domestic pigeons known to 
me, and have added a few others on reliable authority. I 
have classed thorn under four Groups, in order to mark their 
affinities and degrees of difference; but the third group is 
artificial. 'ITie kinds examined by me form eleven races, 
which include several sub-races ; and even these latter present 
differences that would certainly have been thought of specific 
value if observed in a state of nature. The sub-races like- 
wise include many strictly inh'eritod varieties; so that 
altogether there must exist, as previously remarked, above 
150 kinds which can bo distinguished, though generally by 
characters of extremely slight importance. Many of the 
genera of the Columbidm, admitted by ornithologists, do not 
differ in any groat degree from each other ; taking this into 
consideration, there can be no doubt that several of the most 
strongly characterised domestic forms, if found wild, would 
have been placed in at least five new genera. Thus a new 
genus would have been formed for the reception of the 
improvc<l English Pouter; a second genus for Carriers and 
Runts ; and this would have been a wide or comprehensive 
genus, for it would have admitted common Spanish Runts 
without any wattle, short-beaked Runts like the Tronfo, and 
the improvwl English Carrier: a third genus would have 
been formed for the Barb: a fourth for the Fantail; and 
lastly, a fifth for tlie sliort bcake«l, not-wattlod pigeons, such 

« Mr. W. B. Tegetmcier, ‘Journal of Horticulture,' Jan. 20th, 1863, p. 58. 
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as Turbits and short-faced Tumblers. The remaining do- 
mestic forms might have been included ,in the same genus 
with the wild rock-pigeon. 

Individual Variability ; carialiont of a remarJcable nature. 

The differences which wo have as yet considered are charac- 
teristic of distinct breoils; but there are other differences, 
either confined to individual birds, or often observed in 
certain breeds but not characteristic of them. These indi- 
vidual differences are of importance, as they might in most 
cases be secured and accumulated by man's power of selection 
and thus an existing breed might bo greatly modifietl or a 
now one formed. Fanciers notice and select only those slight 
differences which are externally visible; but the whole 
organisation is so tied together by correlation of growth, 
that a change in one part is frequently accompanied by other 
cliangcs. For our purjxjse, modifications of all kinds are 
equally important, and if affecting a part which does not 
commonly vary, are of more imjwrtanco than a modification 
in some conspicuous part. At the present day any visible 
deviation of character in a well-established br^ is rejected 
us a blemish ; but it by no means follows that at an early 
jieriod, before well marked breeds had Ixsen formed, such 
deviations would have been rejected; on the contrary, they 
would have been eagerly proserve<l as presenting a novelty, 
and would then have been slowly augmenttnl, as we shall here- 
after more clearly see, by the process of unconscious selection. 

I have made numerous measurements of the various parts of the 
body in the several breeds, aud have liardly ever found them quite 
the same in birds of the same breed,— the differences being greater 
than we cwnmonly meet with in wild species within the same 
district To begin with the primary feathers of the wing and tail ; 
but I must first mention, as some readers mav not be aware of the 
fact, that the number of the primary wing and tail-feathers in wild 
birds is generally constant, and characterises, not only whole genera, 
but even whole families. When the tail-featliers are unusually 
numerous, as for instance in the swan, they are apt to be variable 
in number ; but this does not apply to the several species and genera 
of the Columbid®, which never fas far as I can hear) liave less than 
twelve or mote than sixteen tail-feathers ; and these numbers cha- 
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racteriso, with rare exception, whole snb-familica*' The wild rock- 
pigeon has twelve tail-feathers. With Fantails, as we have seen, 
the number varies from fourteen to forty-two. In two young birds 
in the same nest I counted twenty-two and twenty-seven feathers. 
Pouters are very liable to have additional tail-feathers, and I have 
seen on several occasions fourteen or fifteen in my own birds. Mr. 
Bult had a specimen, examined by Mr. Yarrell, with seventeen tail- 
feathers. I had a Nun with thirteen, and another with fourteen 
tail-feathers ; and in a Helmet, a breed l>arcly distinguishable from 
the Nun, I have counted fifteen, and have heard of other such 
instances. On the other hand, Mr. Brent possessed a Dragon, which 
during its whole life never had more than ten tail-feathers ; and one 
of my Dragons, descended from Mr. Brent’s, had only eleven. I 
have seen a Bald-head Tumbler with only ten; and Mr. Brent 
had an Air - Tumbler with the same number, W another with 
fourteen tail-feathers. Two of these latter Tumblers, bred by Jlr. 
Brent, were remarkable, — one from having the two central tail- 
feathers a little divergent, and the other from having the two outer 
feathers longer by three-eighths of an inch than the others ; so tliat 
in both cases the tail exhibited a tendency, but in different ways, to 
become forked. And this shows us how a swallow-tailed bit^, 
like that described by Bechstein, might have been formed by careful 
selection. 

With respect to the primary wing-feathers, the number in the 
CoInmbidH!, as far as I can find out, is always nine or ten. In the 
rock-pigeon it is ten ; but I have seen no less than eight short-faced 
Tumblers with only nine primaries, and the occurrence of this 
number has liccn noticed by fanciers, owing to ten primaries of 
a white colour being one of the points in Short-faced Baldhcad- 
Tumblers. Mr. Brent, however, had an Air-Tumbler (not short- 
faced) which had iu both wings eleven primaries. Mr. Corker, the 
eminent breeder of prize Carriers, assures me that some of his birds 
had eleven primaries in both wings. I have seen eleven in one 
wing in two Pouters. I have been assured by three fanciers that 
they Imvo seen twelve in Scanderoons ; but as Nenmoister asserts 
that in the allied Florence Bunt the middle flight-feather is often 
double, the numlier twelve may have been caused by two of the ten 
primaries having each two shafts to a single feather The secondary 
wing-feathers are difficult to count, but the number seems to vary 
from twelve to fifteen. The length of the wing and tail relatively 
to the body, and of the wings to the tail, certainly varies; I have 
especially noticed this in Jacobins. In Mr. Bult’s magnificent col- 



•' ‘Coup-d'eil »ur I’Ordra dw Pi- 

S ’ pur C. L. Bonaparte (‘ Comptos 
is’), 1854-55. Mr. Blyth, in 
• Ann Us of .Nat. Hist.,’ vol. xix., 1847, 

fact, '‘that of the two species of 



Lctopistes, which are nearly allied to 
each other, one should hare fourteen 

passenger pigeon of North America, 
should poesesa but the usual numbi-r 
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lection of Pouters, the wings and tail varied greatly in length ; and 
were sometimes so much elongated that the birds could hardly play 
upright In the relative length of the few first primaries I have 
observed only a slight degree of variability. Mr. Brent informs me 
tliat ho has observed the shape of the first feather to vary very 
slightly. But the variation in these latter points is extremely slight 
com]iared with the differences which may be observed in the natural 
species of the Columbidai. 

In the beak I have seen very considerable differences in birds of 
the same breed, as in carefully bred Jacobins and Trumpeters. In 
Carriers there is often a conspicuous difference in the degree of 
attenuation and curvature of the beak. So it is indeed in many 
breeds: thus I bad two strains of black Barbs, which evidently 
differed in the curvature of the upper mandilde. In width of month 
I have found a groat difference in two Swallows. In Fantails of 
first-rate merit I have seen some birds with much longer and thinner 
necks than in others. Other analogous facts could be given. We 
have soon that the oil-gland is aborted in all Fantails (with the 
exception of the sub-race from Java), and, I may add, so hereditary 
is this tendency to abortion, that some, although not all, of the 
mongrebi which I reared from the Faintail and Pouter had no oil- 
gland ; in one Swallow out of many which I have examined, and in 
two Nuns, there was no oil-glaniL 

The number of the scutellm on the toes often varies in the same 
breoil, and sometimes even differs on the two feet of the same indi- 
vidual ; the Shetland rock-pi(^n has fifteen on the middle, and six 
on the hinder toe; whereas 1 have seen a Hunt with sixteen on the 
middle and eight on the hind toe ; and a short-faced Tumbler with 
only twelve and five on those same toes. The rock-pigeon has no 
sensible amount of skin between its toes; but I jx>sM9^od a Spot 
and a Nun with the skin extending for a space of a quarter of on 
inch from the fork, between the two inner toes. On the other hand, 
as will hereafter be more fully shown, pigeons with feathered foot 
very generally have the bases of their outer toes connected by skin. 
I had a rod Tumbler, which had a coo unlike that of its follows, 
approaching in tone to tliat of the Lauglier : this bird had the habit, 
to a degree which I never saw equalled in any other pigeon, of often 
walking with its wings raised and arched in an eleg^t manner. I 
need say nothing on the great variability, in almost every breed, in 
size of body, in colour, in the feathering of the feet, and in the 
feathers on tbe bock of the head being reversed. But I may mention 
a remarkable Tumbler" exhibited at the Crystal Palace, which had 
an irregular crest of feathers on its head, somewhat like the tuft on 
the he^ of the Polish fowl. Mr. Bult reared a hen Jacobin with 
the feathers on the thigh so long as to reach the ground, and a cock 
. having, but in a leaser degree, the same p^uliarity : from those two 
birds he bred others similarly characterised, which were exhibited 



" DvuriW and figured in tbo ‘ Poultry Chroniclt,' vol. ixL, 185i, p. 88. 
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at the Philoperisteron Soc. I bred a mongrel pigeon which had 
fibrous feathers, and the wing and tail-feathers so short and imper- 
fect that the bird could not fly even a foot in height 

There are many singular and inlierited peculiarities in the 
plumage of pigeons: thus Almond-Tumblors do not acquire 
their perfect mottled feathers until they have moulted three 
or four times: the Kite Tumbler is at first brindled black 
and red with a barred appearance, but when “ it throws its 
nest feathers it becomes almost black, generally with a bluish 
tail, and a reddish colour on the inner webs of the primary 
wing-feathers.’’^’ Neumeister flescribos a breed of a black 
colour with white bars on the wing and a white crescent- 
shaped mark on the breast ; those marks are generally rusty- 
red before the first moult, but after the third or fourth moult 
they undergo a change ; the wing- feathers and the crown of 
the head likewise then become white or grey.” 

It is an important fact, and I believe there is hardly an 
exception to the rule, that the especial characters for which 
each breed is valued are eminently variable: thus, in the 
Fantail, the number and direction of the tail-feathers, the 
carriage of the body, and the degree of trembling are all 
highly variable points; in Pouters, the degree to which they 
pout, and the shajMS of their inflated crops ; in the Carrier, 
the length, narrowness, and curvature of the beak, and the 
amount of wattle ; in Short-faced Tumblers, the shortness of 
the beak, the prominence of the forehead, and general 
carriage,’* and in the Almond-Tumbler the colour of the 
plumage ; in common Tumblers, the manner of tumbling ; 
in the liarb, the breadth and shortness of the beak and the 
amount of eye-wattle ; in Hunts, the size of body ; in Turbits 
the frill ; and lastly in Trumpeters, the cooing, as well as 
the size of the tuft of feathers over the nostrils. These, 
which are the distinctive and selected characters of the several 
breeds, are all eminently variable. 

There is another interesting fact with respect to the 

" ‘The Pigeon Book,’ by Mr. B. P. •' ‘ATroatUeon the Almond-Tum- 
Brent, 1859, p. 41. bier, by J. M. Eaton, 1852, p. 8, at 

" ‘Die ataarhalsige Taube. Daa paiaim. 

Ganze, Sic.,’ t. 21, tab. i. fig. 4. 



© The Complete Work of Charles Darwin Online 



170 



DOMESTIC PIGEONS: 



Chap. V. 



characters of the several breeds, namely, that they are often 
most strongly displayed in the male birf. In Carriers, when 
the males and females are exhibiteil in separate pens, the 
wattle is plainly seen to be much more develo|icd in the 
males, though I have seen a hen Carrier belonging to )Ir. 
Ilajiiee heavily wattled. Mr. Tegetmeier infurms me that, 
in twenty Barbs in Mr. P. H. Jones’s possession, the males 
liad generally the largest eye--wattlos ; Mr. Esqnilant also 
believes in this rule, but Mr. II. Weir, a first-rate judge, 
entertains some doubt on the subject. Male Pouters distend 
their crops to a much greater size than do the females; I 
have, however, seen a hen in the possession of !)Ir. Evans 
which iHJuted excellently ; but this is an unusual circumstance. 
Mr. Harrison W eir, a suoce^sfnl brectler of prize Fantails, 
informs mo that his male birds often have a greater number 
of tail-feathers than the females. Mr. Eaton asserts “ that 
if a cock and hen Tumbler were of equal merit, the hen would 
bo worth double the money ; and as piseons always jMiir, so 
that an equal number of both sexes is necessary for repro- 
duction, this seems to show that high merit is rarer in the 
female than in the male. In the development of the frill in 
Turbits, of the hood in Jacobins, of the tuft in Trumpeters, 
of tumbling in Tumblers, there is no difference between the 
males and females. I may hero add a rather different case, 
namely, the existence in France” of a wine-coloured variety 
of the Pouter, in which the male is generally che<|uered with 
black, whilst the female is never so chequered. Dr. Chajjuis 
also remarks” that in certain light-coloured pigeons the 
males have their feathers striated with black, and these strise 
increase in size at each moult, so that the male ultimately 
becomes spotted with black. With Carriers, the wattle, both 



" A Treatise, &c., p. 10. 

" Boitard and Corbie, ‘ Les Pigeons,' 
&c., 1824, p. 173. 

o ‘Le Pigeon Vojragcur Beige,’ 
1865, p. 87. I hare given in my 
> Descent of Man ’ (6th edit. p. 466) 
eoroe enrions cases, on the authority 
of Mr. Tegetmeier, of siirer-colonrad 
(i. «. very pale blue) birds being 



generally females, and of the ease 
with which a race thus characterised 
could be pnxinced. Boniiti (see 
* Variazioni del Columbi dnmestici 
Padova, 1873) states that certain 
coloured spots are often different in 
the two sexes, and the certain tints 
are commoner in females than in male 
pigeons. 
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on tho beak and round the eyes, and with Barbs that round 
the eyes, goes on increasing with age. This augmentation 
of character with advancing age, and more especially tho 
difference between tho males and females in the above- 
mentioned several respects, are remarkable facts, for there 
is no sensible difference at any age between the two sexes 
in tho aboriginal rock-pigeon ; and not often any strongly 
marked difference throughout the family of the Columbidie.®’ 

Osleoloffical Characters. 

In the skeletons of tho various breeds there is much varia- 
bility ; and though certain differences occur frequently, and 
others rarely, in certain breeds, yet none can be said to be 
absolutely characteristic of any breed. Considering that 
strongly-marked domestic races have been formed chiefly by 
man’s selection, we ought not to expect to find great and 
constant differences in the skeleton ; for fanciers neither see, 
nor do they care for, modifications of structure in the internal 
framework. Xor ought wo to expect obanges in the skeletons 
from changed habits of life ; as every facility is given to tho 
most distinct breSds to follow the same habits, and the much 
modified races are never allowed to wander abroad and 
procure their own food in various ways. Moreover, I find, 
on comparing tho skeletons of Columha Uvia, cenas, palambus, 
and turlur, which are ranked by all systematists in two or 
three distinct though allied genera, that the differences are 
extremely slight, certainly less than between tho skeletons 
of some of the most distinct domestic breeds. How far tho 
skeleton of the wild rock-pigeon is constant I have had no 
means of judging, as I have examined only two. 

.Sill//.— The individual bones, especially those at tho base, do not 
differ in shape. But tho whole skull, in its proportions, outline, 
and relative direction of the hones, differs greatly in some of tho 
breeds, as may bo seen by comparing the figures of (a) the wild 



“ Prof. A. Newton (‘ Proc. Zoolog. 
8oe.,’ 18S5, p. 716) remarks that he 
knows no species which present any 
remarkable sexual distinction ; bnthlr. 
Wallace infornu me, that in the sub- 



family of the Treronidw the sexes often 
differ considerably in colour. See 
also on sexual differences in theCoInm- 
bidir, Gould, ‘ Handbook to the Birds 
of Australia,’ rob ii. pp. 109-149. 
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Utia. a Shori-bo«l TamUar. C. ikiglteh Currier. U. Bagadotbin Carrier. 

gation of tho bones of the face, the space between the orbits is pro- 
mrtionally a little narrower than in tho rock-piRoon. In the Baga* 
^tten the upper mandible is remarkably arched, and the prenuudl* 
lary bones are proportionally broader. In tho Short-faced Tumbler 
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rock-pigeon, (a) the Short-faced Tumbler, (o) the English Carrier, 
and (n) the Bagadotten Carrier (of Neumeistor), all drawn of the 
natum size and viewed laterally. In the Carrier, besides the elon- 



© The Complete Work of Charles Darwin Online 



Chap. V. 



OSTEOLOaiCAL DIFFEBESCES. 



173 



the skull IS more globular; all the bones of the face are much 
shortened, and the front of the skull and descending nasal bones are 
almost perpendicular: the maxillo-jngal arch and premaxillary 
bones form an almost straight lino; the space between the pro- 
minent edges of the eye-orbits is depressed. In the Barb the pre- 
maxillary bones are much shortened, and their anterior portion is 
thicker than in the rock-pigeon, as is the lower j>art of the nasal 
bone. In two Nuns the ascending branches of the premaxillaries, 
near their tips, were somewhat attenuated, and in these birds, as 
well as in some others, for instance in the Spot, the occipital crest 
over the foramen was considerably more prominent than in the 
roek-pigeon. 

In the lower jaw, the articular surface is proportionably smaller 
in many breeds than in the rock-pigeon ; and the vertical diameter. 



Flff. 36.>-Lo«*er Jtwt, teen from Above, of natunl tiie. A. Roek-pigeon. B. Root. 

C. iforb. 

more especially of the outer part of the articular surface, is con- 
sidorably shorter. May not tnis bo accounted for by the lessened 
nse of the jaws, owing to nntritious food having been given during 
a long period to all highly improved pigeons? In Bunts, Carriers, 
and &rbs (and in a lesser degree in several breeds), the whole side 
of the jaw near the articular end is bent inwards in a highly re- 
markable manner ; and the superior margin of the ramus, heyond 
the middle, is roflexed in an equally remarkable manner, as may bo 
seen in the accompanying figures, in comparison with the jaw of 
the rock-pigeon. This refiection of the upper margin of the lower 
jaw is plainly connected with the singularly wide gape of the 
mouth, as has been described in Bunts, Carriers, and I^rbs. The 
refiection is well shown in fig. 26 of the head of a Bunt seen from 
above; hero a wide open spara may be observed on each side, 
between the edges of the lower jaw and of the premaxillary bones. 
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In the rock-pigeon, and in several domestic breeds, the edges of the 
lower jaw on each side come close up to the premaxillary Iranes, so 





ck plcwn. D. Slion-liurM Tumbirr. 



downward curvature of the distal half of 
the lower jaw also differs to an extra- 
ordinary degree in some breeds, as may l>e 
„ „ „ seen in the drawings (flg. a) of the rock- 

o? S'*! (®) of Short-faced Tumbler 

ahooinsthan duM mMKia and (c) of the Bagadottcn Carrier of Ncn 



would readily have believed that jaws difforing" in the several 
above-spccifiod points so greatly could have lx)longod to the same 
. species. 

Kei teirw.— All the breeds have twelve cervical vertebrw. “ But 
in a Bnssorah Carrier from India the twelfth vertebra carried a 
small rib, a quarter of an inch in length, with a perfect double 
articulation. 

The dorml vertebra are always eight In the rock-pigeon all 
eight bear rilis; the eight rib lieing vei^ thin, and the seventh 
having no process. In Pouters all the ribs are extremely broad, 
eight boar ribs; the eighth rib being ve^ thin and the seventh 
having no process. In Pouters all the rilw are extremely broad, 
and, in throe out of four skeletons examined by me, the eighth rib 
was twice or even thrice as broad as in the rock-pigeon ; and the 

** I am not lare that I have <Ie- ferent rules, and, as I use the same 

si^ated the diderent kinds of rertebrse terms in the comparison of all the 

correctly: but I observe that different skeletons, this, I hope, will not 

anatomists follow in this respect dif- signity. 
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seventh poir had distinct processes. In many breeds there are 
only seven ribs, as in seven out of eight skeletons of various 
Tumblers, and in several skeletons of Fantails, Turbits and Nuns. 

In all these breeds the seventh pair was very small, and was 
destitute of processes, in which respect it differed from the same 
rib in the rock-pigeon. In one Tumbler, and in the fiussorah 
Carrier, even the sixth pair had no process. The hypapophysis of 
the second dorsal vertebra varies much in development; being 
sometimes (os in several, but not all Tumblers) nearly as prominent 
as that of the third dorsal vertebra ; and the two hypapophyscs 
together tend to form an ossified arch. The development of the 
arch, formed by the hypapophyses of the third and fourth dorsal 
Tertebrse, also varies considerably, os does the size of the hypapo* 
physis of the fifth vertebra. 

The rock-pigeon has twelve socml vertthree ; but these vary in 
numlier, relative size, and distinctness, in the Afferent breeds. In 
Pouters, with their elongated bodies, there are thirteen or even 
fourteen, and, as we shall immediately see, an additional number 
of caudal vertebrm. In Itunts and Carriers there is generally the 

S r number, namely twelve ; but in one Runt, and in the Bussorah 
3r, there were only eleven. In Tumblers there are either eleven, 
or twelve, or thirteen sacral vertebno. 

The caudal vertebree are seven in number in the rock-pigeon. In 
Fantails, which have their tails so largely developed, there are 
eight or nine, and apparently in one case ten, and they are a little 
tonger tlrnn in the rock-pigeon, and their shape varies considerably. 
Pouters, also, have eight or nine caudal vertebne. I have seen eight 
in a Nun and Jacobin. Tumblers, though such small birds, always 
have the normal number seven ; as have Carriers, with one exception, 
in which there were only six. 

The following table will serve as a summary, and will show the 
most remarkable deviations in the number of the vertebras and ribs 
which I have observed : — 
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The ptivi* differs very little in any brood. The anterior marpn 
of tho ilium, however, is. sometimes a little more equally rounded 
on both sides than 
in the rock-pigeon. 

Tho ischium is also 
IVcqnently rather 
more elongated. Tho 
obturator-notch is 
sometimes, as in 
many Tumblers, loss 
developed than in 
the rock-pigeon. Tho 
ridges on the ilium 
are very prominent 
in most Rants. 

In the bones of tho 
extremities I could 
detect no difference, 
except in their pro- 
portional lengths ; 




metatarsus in a 
Pouter was 1'65 inch, and in a Short-faced 
Tumbler only -95 in length ; and this is a 
greater difference than would naturally follow 
from their differently-sized bodies; but long 
logs in the Pouter, and small feet in tho 
Tumbler, are selected points In some 
Pouters the tcapula is rather straightor, and 
in some Tumblers it is straighter, with the 
apex leas elongated, than in the rock-pigeon : 
in the woodcut, fig. 28, the scapulee of tlio 
rook-pigeon (s), and of a short-faced Tumbler 
(b), are given. Tho processes at tho summit 
of the coracoid, which receive tho extremities 
of tho fnrculnm, form a more perfect cavity in 
some Tnmblers than in the rock-pigeon : in 
Pouters these processes are larger and dif- 
ferently shaped, and the exterior angle of 
tho extremity of the coracoid, which is 
articulated to the sternum, is squarer. 

The two arms of the furculum in Pouters I 
diverge less, proportionally to their length, ^ 

tlrnn In the rock-pigeon ; and tho symphysis „ .. . . 

is more solid and ]>ointed. In Fantoils tho 
degree of divergence of tho two arms varies “ ^ " ' ' ” 

in a remarkable maimer. In fig. 29, b and 
c represent the furcnls of two Fantoils ; and it will be seen that the 
divergence in b is rather loss oven than in tho furculum of the short- 
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faced, amall-Rized Tninblcr (a), whereas the diverpence in c equals 
that ill a rock-pigeon, or in the I’onter (v), thongli the latter is a 
much laiper l)im. The extremities of the furculum, where articulated 
to the cxiracoids. vary considerahljr in outline. 

In the sternum the differences in form are slight, except in the 
size aud outline of the jwrforations, wliich, both in the larger and 
leaser sized broods, are sometimes small. These (lerfomtions, also, 
are sometimes either nearly circular, or elongated as is often the 
case with Carriers. The posterior perforations occasionally are not 
complete, being left open posteriorly. The marfnnal apophyses 
forming the anterior perforations vary greatly in development. 
The degree of convexity of the posterior part of the stemnm differs 
much, being sometimes almost perfectly flat. The manubrium is 
rather more prominent in some imlividnals than in otliers, and the 
pore immediately under it varies greatly in size. 

Correlation of Growth . — By this term I mean that the whole 
organisation is so connected, that when one part varies, other 
]>arts vary ; but which of two correlated variations ought to be 
looked at as the cause and which as the effect, or whether both 
result from some common cause, we can seldom or never tell. 
The ]ioint of interest for us is that, when fanciers, by the con- 
tinued selection of slight variations, have largely modified one 
part, they often unintentionally produce other modifications. 
For instance, the lieak is readily acted on by selection, and. 
with its increased or diminished length, the tongue increases 
or diminishes, but not in due jirojxirtion ; for, in a Barb and 
Short-faced Tumbler, both of which have very short licaks, the 
tongue, taking the rock-pigeon as the standard of com|iarison, 
was proportionally not shortened enough, whilst in two 
Carriers aud in a Runt the tongue, proportionally with the 
beak, was not lengthened enough, thus, in a first-rate English 
Carrier, in which the beak from the tip to the feathereil base 
was exactly thrice as long as in a first-rate Short-faced 
Tumbler, the tongue was only a little more than twrice as 
long. But the tongue varies in length indcjiendcntly of the 
beak : thus in a Carrier with a beak 1*2 inch in length, the 
tongue was '67 in length ; whilst in a Runt which equalled 
the Currier in length of liody and in stretch of wings from 
tip to tip, the beak was '92 whilst the tongue was -73 of an 
inch in length, so that the tongue was actually longer than 
in the carrier with its lung beak. The tongue of the Runt 
was also very broad at the root. Of two Runts, one had its 
VOL. I. N 
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l«ak longer by '23 of an inch, whilst its tongne was shorter 
by '14 than in the other. 

With the increased or diniinisliod length of the beak the 
length of the slit forming the external orifice of the nostrils 
varies, bnt not in due proportion, for, taking the rock-pigeon 
as the staiulard, the orifice in a Short-faced Tumbler was not 
shortened in duo proportion with its very short beak. On 
the other hand (and this could not have been anticipated), 
the orifice in three English Carriers, in the Bagadotten 
Carrier, and in a Runt (pigeon eggne), was longer by above 
the tenth of an inch than would follow from tlio length of 
the beak proportionally with that of the rock pigeon. In 
one Carrier the orifice of the nostrils was thrice as long as in 
the rock-pigeon, thongh in body and length of beak this bird 
was not nearly doable the size of the rock-pigeon. This 
greatly increased length of the orifice of the nostrils seems to 
stand partly in correlation with the enlargement of the 
wattle<l skin on the npjicr mandible and over the nostrils ; 
and this is a character which is selected by fanciers. So 
again, the broad, naked, and wattled skin round the eyes of 
Carriers and Barbs is a selected character ; and in obvious 
correlation with this, the eyelids, measured longitudinally, 
are proi>ortionally more than double the length of those of 
the rock-pigeon. 

The great difference (see woodcut No. 27) in the curvature 
of the lower jaw in the rock-pigeon, the Tumbler, and Baga- 
dotten Carrier, stands in obvious relation to the curvature of 
the upper jaw, and more especially to the angle formed by 
the maxillo-jugal arch with the premaxillary bones. But in 
( 'arriers. Runts, and Barbs the singular reflexion of the upper 
niargpn of the middle part of the lower jaw (see wootlcut 
Xo. 25) is not strictly correlated with the width or divergence 
(as may be clearly seen in woodcut No. 26) of the premaxillary 
Ixmos, but with the breadth of the homy and soft parts of the 
upper mandible, which are always overlapped by the eilges of 
the lower mandible. 

In Pouters, the elongation of the b >dy is a selected cha- 
racter, and the ribs, as we have seen, have generally become 
very broad, with the seventh pair furnished with processes; the 
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sacral and caudal vertebras have been augmented in number ; 
the sternum has likewise increased in length (but not in the 
deptli of the crest) by -4 of an inch more than would follow 
from the greater bulk of the body in comparison with that 
of the rock-pigeon. In Fantails, the length and number of 
the caudal vertebrae have increased. Hence, during the 
gradual progress of variation and selection, the internal bony 
framework and the external shape of the body have been, to 
a certain extent, moclifiod in a correlateil manner. 

Although the wings and tail often vary in length inde- 
pendently of each other, it is scarcely jnsssible b> doubt that 
they generally tend to Ixscomo elongated or shortened in 
oorrelut'on. This is well seen in Jacobins, and still more 
plainly in Runts, some varieties of which have their wings 
and tail of great length, whilst others have both very short. 
With Jacobins, the remarkable length of the tail and wing- 
feathers is not a character which is intentionally selected by 
fenders ; but fanciers have been trying for centuries, at least 
since the year 1600, to increase the length of the reversed 
feathers on the neck, so that the hood may more completely 
enclose the head ; and it may be suspected that the increased 
length of the wing and tail-feathers stand in correlatioii with 
the increased length of the neck-feathers. Short-faced Tumblers 
have short wings in nearly due proportion with the reduced 
size of their bodies; but it is remarkable, seeing that the 
numWr of the primary wing-feathers is a constant character 
in most birds, that these Tumblers generally have only nine 
instead of ten primaries. I have myself observed this in 
eight birds; and the Original Columb^ian t-ociety^’’ reduced 
the standard for Uald-head 'I’nmblers from ten to nine white 
flight-feathers, thinking it unfair that a bird which had only 
nine feathers should bo disqualified for a prize because it had 
not ten white flight-feathers. On the other hand, in Carriers 
and hunts, which have largo bodies and long wings, eleven 
primary feathers have occasionally been observed. 

Mr. Tegotmeier has I’Tormed mo of a curious and inexpli- 
cable case of correlation, namely, that young pigeons of all 
breeds which when mature become white, yellow, silver (i.e., 
extremely pale blue), or dun-coloured, arc bom almost naked ; 

^ J. M. Tmtisc, edit. 1858, p. 78. 
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whereas pigeons of other colours are bom well-clothed with 
down. Mr. Esquilant, however, has olwerved that young 
dun Carriers are not so bare as young dun llarbs and Tumblers. 
Mr. Tegetmeier has seen two young binls in the same nest, 
produced from differently coloured parents, which differed 
greatly in the degree to which they were at first clothed with 
down. 

I have olisenod another case of correlation which at first 
sight api)ears quite inexplicable, but on which, as wo shall 
see in a future chapter, some light can be thrown by the law 
of homologous parts varj-ing in the same manner. The case 
is, that, when the feet are much feathered, the roots of the 
feathers are connected by a web of skin, and apjiarently in cor- 
relation with this the two outer toes become connected for a 
considerable space by skin. I have observed this in very 
many specimens of Pouters, Trumpeters, Swallows, lloller- 
tumiilcrs ( likewise observed in this- breed by Mr. Brent), and 
in a lesser degree in other feather-footed pigeons. 

The feet of the smaller and larger breeds are of course 
much smaller or larger than those of the rock-pigeon ; but 
the Bcutcllie or scales covering the toes and tarsi have not 
only decreased or increased in size, but likewise in number. 
To give a single instance, 1 have counted eight scntellw on the 
hind toe of a Hunt, and only five on that of a Short-faced 
Thimbler. With birds in a state of nature the number of the 
scutellte on the feet is usually a constant character. The 
length of the feet and the length of the beak a])]Hkicutly 
stand in correlation; but as disuse ajqkarently has affected 
the size of the feet, this case may come under the following 
discussion. 

On the Effects of Disuse . — In the following discussion on the 
relative proportions of the feet, sternum, furculum, scapula, 
and wings, I may premise, in order to give some confidence to 
the reader, that all my measurements were made in the same 
manner, and that they were made without the least intention 
of applying them to the following puriHJsc. j 

1 measured most of the birds which came into my possession, from 
the feathered hose of the beak (the length of beak itself lieing so 
variable) to the end of the tail, and to the oil-gland, but un- 
fortunately (except in a few cases) not to the root of the tail ; I 
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measured each bird from the extreme tip to tip of wing ; and the 
length of the terminal folded part of the wing, from the extremity 
of the primaries to the joint of the radius. I measured the feet 
without the claws, from the end of the middle too to the end of 
the hind toe; and the tarsus and middle too together. I have 
taken in every case the mean measurement of two wild rock-pigeons 
from the Shetland Islands, as the standard of comparison. The 
following table shows the actual length of the feet in each bird ; 

Table. I. 



Pigeona with their beaks generally shorter than that of the Rock-pigeon, 
proportionally to the size of tlieir bodies. 




L 
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nnd the difference between the length which the feet ought to have 
had according to the size of body of each, in comparison witli the 
size of body and length of feet of the rock-pigeon, calculated (^with 
a few specified exceptions) by the standard ofthe length of the body 
from the base of the beak to the oil-gland. I have preferred this 
standard, owing to the variability of the length of tail. But I have 
mode similar calculations, taking as the standard the length from [ 
tip to tip of wing, and likewise in most cases from the base of the 
b«ik to the end of the tail ; and the result has always been closely ! 
similar. To give an example : the 6rst bird in the table, Ixjing 
a short-faced Tumbler, is much smaller than the rock-pigeon, and 
would naturally have shorter feet : but it is found on calculation to 
have feet too short by H of an inch, in comparison with the feet of 
the rock-pigeon, relatively to the size of the body in these two birds, 
ns measured from the base of beak to the oil-gland. So again, when 
this same Tumbler and the rock-pigeon were compared by the length 
of their wings, or by the extreme length of their bodies, the feet of 
the Tumbler were likewise found to he too short in very nearly the 
same proportion. I am well aware that the measiu^mcnts protend 
to greater accuracy than is possible, but it was less trouble to write 
down the actual measurements given by the compasses in each case 
than an approximation. | 

Table U. 



PigwM with their heake longer than that of the Roeh-pigeon, proportionaUu 
to the lize of their bodiee. 




or too long, according to the size of bird, in comparison with the 
rock-pigeon. In the first table twenty-two specimens have their 
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feet too short, on an arer^ by a little above the tenth of an inch 
(viz. ’lO?) ; and five specimens have their feet on an average a very 
little too long, namely, by *07 of an inch. But some of these latter 
cases can be explain^ ; for in-stance, with Pouters the legs and feet 
are selected for length, and thus any natural tendency to a dimi- 
nution in the length of the feet will have been counteracted. In 
the Swallow and Barb, when the calculation was made on any 
standard of comparison besides the one used (viz. length of body 
from base of beak to oil-gland), the feet were found to lie too small. 

In the second table we have eight birds, with their Ix-aks much 
longer than in the rock-pigeon, both actually and proportionally with 
the size of body, and their feet are in an equally marked manner 
longer, namely, in proj^rtion, on an average by "29 of an inch. I 
should here state that in Table I. there are a few partial exceptions to 
the beak being proportionally shorter than in the rock-pigeon ; thus 
the beak of the English Frill-back is just perceptibly longer, and that 
of the Bnssorah Carrier of the same length or slightly longer, tlmn in 
tlio rock-pigeon. The beaks of Spots, Swallows, and Laughers are 
only a very little shorter, or of the same proportional length, but 
slenderer. Nevertheless, these two tables, taken conjointly, indicate 
pretty plainly some kind of correlation between the length of the 
beak and the size of the feet. Breeders of cattle and horses believe 
that there is an analogous connection between the length of the 
limbs and head ; they assert that a race-horse with the head of a 
dray-horse, or a grey-hound with the head of a bulldog, would be a 
monstrous production. As fancy pigeons are generally kept in 
small aviaries, and ore abundantly supplied witli food, they must 
walk about ranch less than the wild rock-pigeon ; and it may bo 
admitted as highly probable that the reduction in the size of the 
feet in the twenty-two birds in the first table has boon caused by 
disuse, “ and that this reduction has acted by correlation on the 
beaks of the great majority of the birds in Table I. When, on the 
other hand, the beak has lieen much elongated bv the continued 
selection of successive slight increments of length, the feet by corre- 
lation have likewise become much elongated in comparison with 
those of the wild rock-pigeon, notwithstanding their lessened use. 

As I had taken measures from the end of the middle toe to the 
heel of the tarsus in the rock-pigeon and in the aliove thirty-six 
bird-s, I have made calculations analomns with those above given, 
and the result is the same — namely, that in the short-b^ked 
breeds, with equally few exceptions as in the former case, the 
middle toe conjointly with the tarsus has decreased in length ; 
whereas in the long-l>cnked breeds it has increased in length, 
though not quite so uniformly as in the former case, for the li^ in 
some varieties of the Bunt varies much in length. 



** In nn saalogmu, but converM, allitd groups, hsTs Urgsr feet. Se€ 

mun«r, csrtain natural groups of Prince Bonaparte’s ‘ Coup-d'nil sur 

the Columbidie, from being more ter- I'Order das Pigeons.* 
restrial in their habits than other 
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As fancy pigeons are generally confined in a-riaries of moderate 
size, and as even when not confined they do not search for their own 
food, they miist during many generations have used their wings 
incomparably less than the wild rock-pigeon. Hence it seemed to 
me probable that all the parts of the skeleton subservient to flight 
would be fonnd to be reduce<l in size. With resect to the sternum, 
I have carefully measured its extreme length in twelve birds of 
different breeds, and in two wild rock-pigeons from the Shetland 
Islands. For the proportional comparison I have tried three 
standards of measurement, with all twelve birds namely, the length 
from the base of the beak to the oil-gland, to the end of the tail, 
and from the extreme tip to tip of wings. The result ha.s been in 
each case nearly the same, the sternum being invariably found to 
be shorter than in the wild rock-pigeon. I will give only a single 
table, as calculated by the standard from the base of the beak to 
the oil-gland ; for the result in this case is nearly the mean between 
the results obtained by the two other standards. 



Length of Sternum. 



Name of Breed. 




Shlltbj 


1 Name of Breed. | 


jActual 1 


Too 

Short by 


Wild K(«?k-pigeon | 
Pied S^eanderoon .. i 
Bagndotton Carrier I 

Dragon 

Carrier 

Short faced Tumbler 


2 -.55 
2-80 
2-80 
2I5 
1 2-75 
205 


o'fio 

0-17 

0'4X 

0S5 

0-28 


Barb i 


2-35 
2-27 1 
2-36 i 
2-83 
2-40 
2-45 


0-34 

0-15 

o;>4 

022 

0-43 

017 


German Pouter .. ' 

1 Jacobin 

1 English Frill-back 
< Swallow 



This table shows that in those twelve breeds the sternum is of 
an average one-third of an inch (exactly -332) shorter than in the 
rock-pigeon, proportionally with tne size of their bodies ; so that 
the sternum has been reduced by between one-seventh and one- 
eighth of its entire length ; and this is a considerable reduction. 

I have also measured in twenty-one birds, including the above 
dozen, the prominence of the crest of the sternum relatively to its 
length, independently of the size of the body. In two of the twenty- 
one birds the crest was prominent in the same relative degree ns 
in the rock-pigeon; in seven it was more prominent; but in five 
out of those seven, namely, in a Fantail, two Scandoroons, and two 
English Carriers, this greater prominence may to a certain extent 
bo explained, as a prominent breast is admired and selected by 
fanciers; in the remaining twelve birds the prominence was less. 
Hence it follows that the crest exhibits a slight, though uncertain, 
tendency to be reduced in prominence in a greater degree than does 
the length of the sternum relatively to the size of body, in comparison 
with the rock-pigeon. 

I have measu^ the length of the scapula in nine different lai^e 
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and small-sized breeds, and in all the scapula is proportionally 
shorter (taking the same standard as before) than in the wild rock- 

J )igcon. The reduction in length on an average is very nearly one- 
Ifth of an inch, or about one-ninth of the length of the scapula in 
the rock-pigeon. 

The arms of the furcula in all the spwimens which I compared, 
diverged less, proportionally with the size of body, than in the rock- 
pigeon ; and the whole furculum waspro|)ortionally shorter. Thus 
in a Runt, which measured from tip to tip of wings 38 j inches, the 
fnrculnm was only a very little longer (with the arms hardly more 
divergent) than in a rock-pigeon which measured from tip to tip 
26J inches. In a Barb, which in all its measurements was a little 
larger than the same rock-pigeon, the furculum was a quarter of an 
inch shorter. In a Pouter, the furculum had not been lengthened 
proportionally with the increased length of the body. In a Short- 
Tumbler, which measured from tip to tip of wings 24 inches, 
therefore only 21 inches less than the rock-pigeon, the furculum was 
barely two-thirds of the length of that of the rock-pigeon. 

We thus clearly see that the sternum, scapula-, and furculum 
are all reduced in proportional length ; but when we turn to 
the wings we find what at first appears a wholly different 
and unexpected result. I may hero remark that I have not 
picked out specimens, but have used every measurement made 
by me. Taking the length from the base of beak to the end 
of the tail as the standard of comparison, I find that, out of 
thirty-five birils of various breeds, twenty-five have wings of 
greater, and ten have them of less projmrtional length, than 
in the rock-pigeon. But from the frequently correlated 
length of the tail and wing-feathers, it is better to take as 
the standard of comparison the length from the base of the 
beak to the oil-gland : and by this standard, out of twenty- 
six of the same birds which had been thus measured, twenty- 
one had wngs too long, and only five had them too short. 
In the twenty-one birds the wings exceeded in length those of 
the rock-pigeon, on an average, by li inch ; whilst in the five 
birds they were less in length by only -8 of an inch. As I was 
much suiqirised that the wings of closely confined birds should 
thus so frequently have been increased in length, it occurred 
to mo that it might be solely duo to the greater length of the 
wing-feathers ; for this certainly is the case with the Jacobin, 
which has wings of unusual length. As in almost every case 
I had measured the folded wings, I subtracted the length of 
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this terminal part from that of the expanded wings, and thus 
I obtained, with a moderate degree of accuracy, tlie length of 
the wings from the ends of the two radii, answering from 
wrist to wrist in our arms. The wings, thus measured in 
the same twenty-five birds, now gave a widely different 
result ; for they were proportionally with those of the roek- 
pigcou too short in seventeen birds, and in only eight too 
long. Of these eight birds, five were long-beaked,®’ and this 
fact perhaps indicates that there is some correlation of the 
length of the beak with the length of the bones of the wings, 
in the same manner as with that of the feet and tarsi. The 
shortening of the humerus and radius in the seventeen birds 
may probably he attributed to disuse, as in the case of the 
scapulas and furculum to which the wing-t>ones are attached ; — 
the lengthening of the wing-feathers, and consequently the 
expansion of the wings from tip to tip, Ixjing, on the other 
hand, as completely independent of u^e and disuse as is the 
growth of the hair or wool on our long-haired dogs or long- 
woolled sheep. 

To sum up : wo may confidently admit that the length of 
the sternum, and frequently the prominence of its crest, the 
length of the scapulas and furculum, have aU been reduced in 
size in com|iarison with the same parts in the rock-pigeon. 
And I presume that this may he attributed to disuse or 
lessened exercise. The wings, as measured from the ends of 
the radii, have likewise been generally reduced in length ; 
but, owing to the increased growth of the wing-feathers, the 
wings, from tip to tip, are commonly longer than in the rock- 
pigeon. The feet, as well as the tarsi conjointly with the 
middle toe, have likewise in most cases become reduced ; and 
this it is probable has been caused by their lessened use ; but 
the existence of some sort of correlation between the feet and 
IB bIiowr moro thftTi tho effects of disuse* 
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have also some faint indication of a similar correlation between 
the main bones of the wing and the beak. 

Summary on the Points of Difference between the several Domestic 
Paces, and between the itidividual Birds. — The beak, together 
with the bones of the face, differ remarkably in length, 
breadth, shape, and curvature. The skull differs in shape, 
and greatly in the angle formed by the union of the pre- 
maxillary, nasal, and maxillo-jugal bones. The curvature of 
the lower jaw and the reflection of its upper margin, as well 
as the gape of the mouth, differ in a highly remarkable 
manner. The tongue varies much in length, both in- 
dependently and in correlation with the length of the beak. 
The development of the naked, wattled skin over the nostrils 
and round the eyes varies in an extreme degree. The eyelids 
and the external orifices of the nostrils vary in length, and 
are to a certain extent correlated with the degree of devoloj;)- 
ment of the wattle. The size and form of the a-sophagus 
and crop, and their capacity for inflation, differ immensely. 
The length of the neck varies. With the varj-ing shape of 
the body, the breadth and number of the ribs, the presence of 
processes, the number of the sacral vertebrae, and the length 
of the sternum, all vary, 'i'he number and size of the 
coccygeal vertebrw varj-, apparently in correlation with the 
increased size of the tail. The size and shape of the i>erfora- 
tions in the sternum, and the size and divergence of the anus 
of the furculum, differ. The oil-gland varies in development, 
and is sometimes quite aborted. The direction and length of 
certain feathers have been much modified, as in the hood of 
the Jacobin and the frill of the Turbit. The wing and tail- 
feathers generally vary in length together, but sometimes 
independently of each other and of the size of the body. The 
number and position of the tail-feather vary to an unparalleled 
degree. The primary and secondary wing feathers occasion- 
ally vary in number, apparently in correlation with the 
length of the wing. The length of the leg and the sizo of 
the feet, and, in connection with the latter, the number of 
the scutellse, all vaiy. A web of skin sometimes connects 
the bases of the two inner toes, and almost invariably the two 
outer toes when the feet are feathered. 

'J he size of the body differs greatly : a Hunt has been known 
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to weigh more than five times as much as a Short-faced 
Tumhler. The eggs differ in size and shape. According to 
Parmentier,*** some races nse much straw in building their 
nests, and others use little ; but I cannot hear of any recent 
corroboration of this statement. The length of time required 
for hatching the eggs is uniform in all the breeds. The period 
at which the characteristic plumage of some breeds is acquired, 
and at which certain changes of colour supervene, differs. 
The degree to which the young birds are clothed with down 
when first hatched is different, and is correlated in a singular 
manner with the colour of the plumage. Tho manner of 
flight, and certain inherited movements, such as clapping the 
wings, tumbling either in the air or on the ground, and the 
manner of courting tho female, present tho most singular 
differences. In disposition the several races differ. Some 
races are very silent; others coo in a highly peculiar 
manner. 

Although many different races have kept true in character 
during several centuries, as we shall hereafter more fully 
SCO, yet there is far more individual variability in the most 
constant breeds than in birds in a state of nature. There is 
hardly any exception to the rule that those characters vary 
most which are now most valued and attended to by fanciers, 
and which consequently are now being improved by continued 
selection. This is indirectly admitted by fanciers when they 
complain that it is much more difliicult to breed high fancy 
pigeons up to tho proper standard of excellence than the so- 
called toy pigeons, which differ from each other merely in 
colour; for particular colours when once acquired are not 
liable to continued improvement or augmentation. Some 
characters become attached, from quite unknown causes, more 
strongly to tho male than to tho female sex ; so that we have 
in certain races, a tendency towards tho appearance of secon- 
dary sexual characters, of which the aboriginal rock-pigeon 
displays not a trace. 



« Temminck, ‘Hist. Nat. G6i. dea 
Pigaona et dea Gallinacda,’ tom. i., 
1813, p. 170. 

u This term was used by John 
Hunter for such difierencea in atructuro 



between the males and females, aa are 
not directly connected with the act of 
reproduction, as the tail of the pea- 
cock, the horns of deer, &c. 
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CIIAPl’ER VI. 

1-iGEOS.s — continued. 

os THE ADORIGINAL PABEJiT-STOCK OP THE SE^'EIUI. DOMESTIC BACES — 
HABITS OP UPE— WILD BACES OP THE HOCK-PIGBOJI— DOVECOT-PIOEONS — 
PKOOP8 OP THE DESCENT OP THE 8ETERAL RACES PROM COLCMBA LIVIA 
— PERTILITT OP THE BACES WHEN CROSSED — REVERSION TO THE PLUMAGE 
OP THE WILD ROCE-ITGEON— ClBCl'MSTANCES FAVOURABLE TO THE FOR- 
MATION OP THE BACES— ANTigUITY AND BISTORT OP THE PRINCIPAL 
RACES — MANNER OP THEIR FORMATION— SELECTION — UNCONSCIOUS SE- 
LECTION — CARE TAKEN BY FANCIERS IN SELECTING THEIR BIRDS — 
8UGIITLV DIPPERE.NT 8TRALNS GRADUALLY CHANGE INTO WELL-MARKED 
BREEDS — EXTINCTION OP INTERMEDIATE FORMS — CERTAIN BREEDS REMAIN 
PERMANENT, WHILST OTHERS CHANGE — SUMMARY. 

The differences described in the last chapter between the 
eleven chief domestic races and between individual birds of 
the same race, would be of little significaiioe, if they had not 
all descended from a single wild stock. The question of their 
origin is therefore of fundamental imiwrtance, and must be 
discussed at considerable length. No one will think this 
suporBuous w’ho considers the great amount of difference 
betwc-en the races, who knows how ancient man}’ of them 
are, and how truly they breed at the present day. Fanciers 
almost unanimously believe that the different races are 
descended from several wild stocks, whereas most naturalists 
believe that all are descended from the Cdumba livia or rock- 
pigeon. 

Temminck ' has well observed, and Mr. Gould has made 
the same remark to mo, that the aboriginal parent must have 
been a s|>ocies which roosted and built its nest on rocks ; and 
I may add that it must have been a social bird. For all the 
domestic races are highly social, and none are known to build 
or habitually to roost on trees. The awkward manner in 
which some pigeons, kept by me in a summer-house near an 
old walnut-tree, occasionally alighted on the barer branches, 

' Trmminck, ■ Hist. Nat. Gen des Pigeons,' &c., tom. i. p. 191. 
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was evident.'^ Isovertheless, Mr. R. Scot Skirving informs 
me that ho often saw crowds of pigeons in Upper Egypt 
settling on low trees, hut not on palms, in preference to 
alighting on the mud hovels of the natives. In India Mr. 
Blyth^ has been assured that the wild C. Uvia, var. intermedia, 
sometimes roosts in trees. I may here give a curious instance 
of compulsion leading to changed habits: the banks of the 
Nile above lat. 28’ 30' are perpendicular tor a long distance, 
so that when the river is full the pigeons cannot alight on 
the shore to drink, and Mr. Skirving reiieatedly saw whole 
flocks settle on the water, and drink whilst they floated down 
the stream. These flocks seen from a distance resembled 
flocks of gulls on the surface of the sea. 

If any domestic race had descended from a species which 
was not social, or which built its nest and roosted in trees,^ 
the .sharp eyes of fanciers would assuredly have d 
vestige of so different an aboriginal habit. I 
reason to believe that aboriginal habits are lo 
, under domestication. Thus with the common 
signs of its original desert life in its strong dif 
the smallest stream of water, and in its pleasure 
, the dust. The same strong dislike to cross 
common to the camel, which has 1 
very ancient period. Young pigs, though so tame, sometimes 
8(iuat when frightened, and thus try to conceal themselves 
even on an open and bare place. Young turkeys, and ocoi- 
sionally even young fowls, when the hen gives the danger- 



cry 



■y, run away and try to 
■idges or pheasants, in o 



3 hide themselves, like young [ 
r that their mother may h 
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flight, of which she has lost the power. The nnisk-dnck 
(Cairina motchala) in its native country often perches and 
roosts on trees, “ and our domesticated musk-ducks, though 
such sluggish birds, “are fond of perching on the tops of 
barns, walls, &c., and, if allowed to spend the night in the 
hen-house, the female will generally go to roost by the side 
of the hens, but the drake is too heavy to mount thitlier with 
ease.” ® Wo know that the dog, however well and regularly 
fed. often buries, like the fox, any superfluous food ; and wo 
see him turning round and round on a carpet, as if to trample 
down grass to form a bed ; wo see him on bare pavements 
scratching backwards as if to throw earth over his excrement, 
although, as I believe, this is never eflectc<l even where there 
is earth. In the delight with which lambs and kids crowd 
together and frisk on the smallest hillock, we see a vestige of 
their former alpine habits. 

Wo have therefore good reason to believe that all the 
domestic races of the pigeon are descended either from some 
one or from several species which both roosted and built their 
nests on rocks, and were social in disposition. As only five 
or six wild species have these habits, and make any near 
ap])roach in structure to the domesticated pigeon, I will 
enumerate them. 

Firstly, the Cotvmbahueonola resembles certain domestic varieties 
in its plumage, with the one marked and never-failing difference of 
a white hand which crosses the tail at some distance from the 
extremity. This species, moreover, inhabits the Himalaya, close to 
the limit of perpetual snow; and therefore, as Mr. Blyth has re- 
marked, is not likely to have lieen the parent of our domestic 
breeds, which thrive in the hottest countries. Secondly, the V. 
rupfstrit, of Central Asia, which is intermediate ? between the 
Imconotn and livia ; but 1)08 nearly the same coloured tail as the 
former species. Thirdly, the Columbti lillvnilit builds and roosts, 
according to Temminck, on rocks in the Malayan archipelago; it is 
white, excepting parts of the wing and the tip of the tail, which are 
block ; its legs are livid-colon^, and this is a character not 
observed in any adult domestic pigeon ; Imt I need not have 
mentioned this species or the closely-allied C. luciuosa, os they in 



* Sir R. Schomburf'lc, in ‘Journal * Rer. E. S. Diion, ‘OrnamonUl 
R. Gmgraph. Sue.,’ vul. ziii., 1S44, Poultry,* 1848, pp. 63, 66 
p. 32. ' Proc. Zoolog. Soc., I8o9, p. 400. 
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fact belong to the genu* Carpophagn. Fourthly, Columba mifnta, 
which ranges from Guinea " to the Cape of Good Hope, and roosts 
either on trees or rocks, according to the nature of the country. 
This species belongs to the genus Strictrenas of Eeichenboch, but 
is closely allied to Columlia ; it is to some extent coloured like 
certain domestic races, and has been said to be domesticated in 
Abyssinia ; but Mr Mansfield Parkyns, who collected the birds of 
that country and knows the species, informs me that this is a 
mistake. Moreover, the 0. guinea is characterized by the feathers 
of the nock having peculiar notched tips,— a character not observed 
in any domestic race. Fifthly, the CWuWw opikm of Europe, which 
roosts on trees, and bnilds its nest in holes, either in trees or the 
ground ; this species, as far as external characters go, might l>e the 
parent of several domestic races ; hut, though it crosses readily 
with the true rock-pigeon, the ofibpring, as wo shall presently see, 
are sterile hybrids, and of such sterility there is not a trace when 
the domestic races are intercrossed. It should also bo oleemd 
that if wo were to admit, against all proliahility, that any of the 
foregoing five or six species were tho parents of some of our 
domestic pigeons, not tho least light would be thrown on tho 
chief differences between tho eleven moat strongly-marked races. 

Wo now come to tho best known rock-pigeon, the Columba livia, 
which is often designated in Europe pre-eminently as tho Bock- 
pigeon, and which naturalists believe to be the parent of all the 
domesticated breeds. This bird agrees in every essential character 
with tho broods which have l>cen only slightly modified. It differs 
from all other species in being of a slatv-bluo colour, with two black 
bars on tho wings, and with the croup (or loins) white. Occasionally 
birds are seen in Faroe and the Hebrides with the black l«rs 
replaced by two or three black spots ; this form has been named by 
Brchm • C. anvilia, but this species has not been admitted as distinct 
by other ornithologists. Gralia “ even found a difference in the bars 
on tho right and left wings of tho same bird in Faroe. Another and 
rather more distinct form is cither truly wild or has liecomo fetal 
on the cliffs of England and was doubtfully named by Mr. lllyth “ 
as C. iiffinin, but is now no longer considered by him os a distinct 
species. 0. oMnii is rather smaller than the rock-pigeon of the 
Scottish islands, and has a very different appearance owing to the 
wing-coverts being che<iuercd with black, with similar marks often 
extending over tho back. Tho chequering consists of a largo black 



• Trmininrk, ‘ Hint. K«t. 0*. dcs 
Pigeon*,’ tom. i. ; nlso ‘ Le* Pigeon*,’ 
pnr Mine. Knip and Toinnilnck. Bona- 
parte, however, in hi* ‘ C'oun-d'inil,’ 
believe* that two cloeely allied >pecie* 
are voDfouaded together under this 
name. The C. Imarepluili of the 
We*t Indie* i* atated by Trmminrk to 
be a rock-pigeon ; but I am Infonned 



by Mr. Gonae that thi* i* an error. 

• ‘Handbuch der Knlurgeaeh. 
Viigol DeuUchland*.’ 

" ‘Tagebuch, Beiaa nacb Piiru,’ 

18 . 10 , *. 

‘ Annal. and Mag. of Nat. llUt.’ 
toL xix. 1847. p. lu*J. Thi* eirelleat 
paper on pigeon* i* well worth cua- 
.ufting. 
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on the two sides, but chiefly on the outer side, of each feather. 
The wing-bars in the true rock-pigeon and in tlie chequered. 
Taricty ore, in fact, due to similar though larger spots symmetrically 
crossiug the secondary wing-feather and the larger coverts. Hence 
the chequering arises merely from an extension of these marks to 
other parts of the plumage. Chequered birds are not conflned to 
the coasts of England ; for they were foimd by Grabs at Faroe ; and 
W. Thompson “ says tliat at Islay fully half the wild rock-pigeohs 
were chequered. Colonel King, of Hythe, stocked his dovecot witli 
young wild birds which he liimsolf procured from nests at the 
Orkney Islands ; and several specimens, kindly sent to me by him, 
were all plainly chequered. -\s we thus see that chequered birds 
occur mingled with the true rock-pigeon at three distinct sites, 
namely. Faroe, the Orkney Islands, and Islay, no inqMrtance can 
bo attached to this natural variation in the plumage. 

Prince C. L. Honajiarte,“ a great divider of species, enumerates, 
with a mark of interrogation, as distinct from C. livia, the V. tum'cola 
of Italy, the C. nijienti-ia of Doouria, and the C. Khimi>eri of Abys- 
sinia ; but these birds differ from 6'. livia in characters of the most 
trifling value. In the British Museum there is a ch(^uerod pigeon, 
probably the C. tchimperi of Bonaparte, from Abyssinia. To these 
may be added the C. gymnocyclu* of G. R. Gray from W. Africa, 
which is slightly more distinct, and has rather more naked skin 
round the eyes than the rock-pigeon ; but from information mven 
me by Dr. Danicll, it is doubtful whether this is a wild bird, for 
dovecot-pigeons (which I have oxaniiued) are kept on the coast of 
Guinea. 

The wild rock-pigeon of India (C. intrrme-lia of Strickland) has 
been more generally accepted as a distinct sptxiea It diSers chiefly 
in the croup l«ing blue instead of snow-white ; but as Mr. Blyth 
informs me, the tint varies, being sometimes albescent. When this 
form is domesticated chequered birds appear, just as occurs in 
Euro])o with the truly wild C. livi i. Moreover we shall immediately 
have proof that the blue and white croup is a highly variable 
oboracter; and Bechstein asserts that with dovecot-pigeons in 
Germiuiy this is the most variable of all the characters of the 
plumage. Hence it may bo concluded that C. intermedia cannot be 
Tanked as specifically distinct from C. livia. 

In Madeira there is a rock-pigeon which a few ornithologists have 
snspwted to be distinct from C. livia. I have examined numerous 
specimens collected by Mr. E. V. Harcourt and Mr. Mason. They 
are rather smaller than the rock-pigeon from the Shetland Islands, 
and their beaks are plainly thinner, but the thickness of the beak 
varied in the several specimens. In plumage there is remarkable 



“ ‘ Nntural HUtory of Ireland,’ geono,’ ‘ Comptes Rcndm,’ 1854-55. 
Bird*, vol. it (1850), p. 11. For ‘ Naturgeachichte. beuUchUnda,’ 

Grsbo, tee preriuiu reference. Band ir. 1795, a. 14. 

'• ‘CoujwI’oBil »nr I’Ordre des K- 

VOL. I. 0 
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diveraity ; some specimeng are identical in every feather (I speak 
after actual comparison) with the rock-pigeon of the Slictlaml 
Islaiulsj others are chequered, like nffinu from the cliffs of 
England, hut generally to a greater degree, lieing almost black over 
the whole bock; others are identical with the so-called 0. inUrmtdi-t 
of India in the degree of blueness of the croup ; whilst othem liavo 
this iwrt very pale or very dark blue, and are likewise chequered. 
So much variability raises a strong suspicion tliat these birds are 
domestic pigeons which have become feral. 

From these facts it can liardly lie doubted that C. Uvin, affinii, 
intennoiin, and the forms marked with an interrogation by Bonajiarte 
ought all to be included under a single species. But it is quite 
immaterial whether or not they are thus ranked, and whether some 
one of these forms or all are the progenitors of the various domestic 
kinds, as ter as any light can thus bo thrown on the differencoi 
between the more strongly-marked races. That common dovecot- 
pigeons, which are kept in various ports of the world, arc descended 
from one or from several of the above-mentioned wild varieties of 
C. livia, no one who compares them will doubt. But before making 
a few remarks on dovecot-pigeons, it should be stated that the wild 
rock-pigeon has been found easy to tame in several countries. We 
have seen that Colonel King at Hythe stocked his dovecot more 
than twenty years ago with young wild birds taken at the Orkney 
Islands, and since then they have greatly multiplied. The accurate 
Macgillivray “ asserts that he completely tamed a wild rock-pigeon 
in the Hebrides ; and several accounts are on records of these pigeons 
having bred in dovecots in the Shetland Islands. In India, as 
Captain Hutton informs me, the wild rock-pigeon is easily tamed, 
and breeds readily with the domestic kind ; and Mr. Blyth ** a.sserts 
that wild birds come frequently to the dovecots and mingle freely 
with their inhabitants. In the ancient ' Ayoen Akbery ’ it is written 
that, if a few wild pigeons bo taken, " they are speedily joined by a 
thousand others of their kind.” 

Dovecot-pigeons are those which are kept in dovecots in a semi- 
domosticated state ; for no special care is taken of them, and they 
procure their own food, except during the severest weather. In 
England, and, ju.lging from MM. Boitard and Corbi('-’s work, in 
France, the common dovecot-pigeon exactly resembles the chequered 



'• ‘Hi«tory of British Bird*,’ rol. i. 
pp. 27A-'J84. Mr. Andrew Duncan 
tnine<l a mck-pigron in the Shatland 
lalando. Mr. Jamn Barclay, and Mr. 
Smith of Uyen Sound, Isith my that 
the wild rock-pigeon can be euily 
tamed ; and the former gentleman 
ooeerta that the Umed bird, breed 
four times n year. Dr. Uwrence 
EdinonJatone infornu me that a wild 



rock-pigeon came and oettlml in his 
dovecot in Balta Sound in the Shet- 
land Ulanda, and bred with hit 
pigeons; he has aloo given me .ilher 
inatancM of the wild rock-pigeoo 
having been taken young and breed- 
ing in captivity. 

•• 'Annala and Mag. of Nat. 
HUtory.’vol. lii. 1847, p. 103, and 
vol. for 1857, p. 512. 
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variety of C. livia ; but I have seen dovecots brought from Yorkshire 
without any trace of cliequoring, like the wild rock-pigeon of the 
Shetland Islands. The chequered dovecots from the Orkney Islands, 
after having been domesticated by Colonel King for more than 
twenty years, differed slightly from each other in the darkness of 
their plumage and in the thickness of their beaks ; the thinnest beak 
being rather thicker than the thickest one in the Madeira birds, lit 
Germany, according to Bechstein, the common dovecot- pigeon is not 
cheuucrcil. In India they often become chequered, and sometimes 
pied with white; the croup also, os I am informed by Mr. Blyth, 

■ becomes nearly white. I have received from Sir. J. Brooke some 
dovecot-pigeons, which originally came from the S. Natnnas Islands 
in the Malay Archijtelago, and which had been crossed with the 
Singapore dovecots : they wore small and the darkest variety was 
exticmely like the dark chequered variety with a blue croup from 
Miuleira ; but the Is-ak was not so thin, though decidedly thinner 
than in the rock-pigeon from the Shetland Islands. A dovecot- 
pigeon sent to mo by Jlr. Swinhoo from Foochow, in China, was 
likewise rather small, but differed in no other respect. I have 
also re& ived through the kindness of Dr. Uaniell, four living dovecot- 

K ns from Sierra Leone," these wore fully os largo as the 
mil rock-pigeon, with even bulkier bodies. In plumage some 
of them were identical with the Shetland rock pigeon, but with the 
metallic tints apparently rather more brilliant ; others had a blue 
crou)i, and resembled the chequered variety of C. inlei-media of 
India ; and some were so much chequered as to be nearly black. 
In these four birds the beak differed slightly in length, but in all it 
was decidedly shorter, more massive, and stronger than in the wild 
rock-pigion from the Shetland Islands, or in the English dovoi-ot. 
When tile beaks of these African pigeons were compared with the 
thinnest lieaks of the wild Madeira specimens, the contrast was great ; 
the former Ixiing fully one-thinl thicker in a vertical direction 
than the latter; so that any one at first would have felt inclined to 
rank these birds as specifically distinct; yet so perfectly graduated a 
series could bo formed between the above-mentioned varieties, that 
it was obviously imiMissible to separate them. 

To sum up : the wild CohmJia livia, including under this 
name C. nffinis, intermedia, and the other still more closely- 
affined geographical races, has avast range from the southern 
coast of Norway and the Faroe Islands to the shores of the 
Mediterranean, to Madeira and the Canary Islands, to Abys- 
sinia, India, and Japan. It varies greatly in plumage, being 

" Diimeiitic |iigei>n« of the ronunan piiblinheil in 1746; they are uniil, in 

kint are mentioneil aa being pretty iiccordanie with the name which they 

numerous in John Barbnt’a ■ I)eacri|>- bear, to have been im|iorte<l. 
tion of the Const of Uainen '(p. 215), 
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in many places chequered with black, and having either a 
white or blue croup or loins ; it varies also slightly in the 
size of the beak and body. Dovecot-pigeons, which no one 
disputes are desecnded from one or more of the above wild 
forms, pre.sent a similar but greater range of variation in 
plumage, in the size of body, and in the length and thickness 
of the l)eak. There seems to be some relation between the 
croup being blue or white, and the temperature of the 
country inhabited by both wild and dovecot pigeons; for 
nearly all the doyecot-pigeons in the northern parts of Europe 
have a white croup, like that of the wild European rock- 
pigeon ; and nearly all the dovecot-pigeons of India have a 
blue croup like that of the wild C. intermedia of India. As in 
various countries the wild rock-pigeon has been found easy to 
tame, it seems extremely probable that the dovecot-pigeons 
throughout the world are the descendants of at least two and 
perhaps more wild stocks ; but these, as we have just seen, 
cannot be ranked as specifically distinct. 

With respect to the variation of C. livia, we may without 
fear of contradiction go one stop further. Tlioso pigeon- 
fanciers who believe that, all the chief races, such as ramers. 
Pouters, Fantails, &c., are descended from distinct aboriginal 
stocks, yet admit that the so-called toj--pigeons, which differ 
from the rock-pigeon in little except colour, arc descended 
from this bird. By toy-pigeons are meant such birds as Spots, 
Nuns, Helmets, Swallows, Priests, Monks, Poreelains, Swa- 
bians, Archangels, Breasts, Shields, and others in Eurojie. and 
many others in India. It would indeed be as puerile to 
sui)i)ose that all these birds are descended from so many 
distinct wild stocks as to suppose this to bo the case with the 
many varieties of the gooseberry, heartsease, or dahlia. Yet 
these kinds all breed true, and many of them include sul)- 
varietios wliich likewise transmit their character truly. 
They differ greatly from each other and from the rock-pigeon 
in plumage, slightly in size and proportions of body, in size 
of feet, and in the length and thickness of their beaks. They 
differ from each other in these respects more than do dove- 
cot-pigeons. Although we may safely admit that dovecot- 
pigeons, which vary slightly, and that toy-pigeons, which 
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vary in a greater degree in accordance with their more highly- 
domesticated condition, are descended from C. livia, including 
under this mime the above - enumerated wild geographical 
races ; yet the question becomes far more difficult when we 
consider the eleven princijml races, most of which have been 
profoundly modified. It can, however, be shown, by indirect 
evidence of a perfectly conclusive nature, that these principal 
races are not descended from so many wild stocks ; and if this 
be once admitted, few will dispute that they are the descen- 
dants of C. livia, which agrees with them so closely in habits 
and in most characters, which varies in a state of nature, and 
which has certainly undergone a considerable amount of 
variation, as in the toy-j)igeons. We shall moreover presently 
see how eminently favourable circumstances have l>een for a 
great amount of modification in the more carefully tended 
brctxls. 

The reasons for concluding that the several princijial races 
are not descended from so many aboriginal and unknown 
stocks may be grouped under the following six heads Firstly, 
if the eleven chief races have not arisen from the variation of 
some one si>ecies, together with its geographical races, they 
must bo descended from several extremely distinct alwriginal 
B])ecies ; for no amount of crossing between only six or seven 
wild forms could produce races so distinct as Pouters, farriers, 
Hunts, Fantails, Turbits, Short-faced Tumblers, Jacobins, and 
TrumiHiters. How could crossing produce, for instance, a 
Pouter or a Fantail, unless the two supposed alwriginal 
parents jtossossod the remarkable characters of these br^s ? 
I an» aware that some naturalists, following Pallas, lielieve 
that crossing gives a strong tendency to variation, indepen- 
dently of the characters inherited from either parent. 'I hey 
believe that it would bo easier to raise a Pouter or Fantail 
pigeon from crossing two distinct species, neither of which 
posscsseil the characters of these races, than from any single 
species. I can find few facts in snj)port of this doctrine, and 
lieliovo in it only to a limited degree ; but in a future chapter 
I shall have to recur to this subject. For our ]iresent purjmse 
the point is not material. The question which concerns us is, 
whether or not many now and important characters have 
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arisen since man first domesticated the pigeon. On the 
ordinary view, variability is due to changed conditions of life ; 
on the Pallasian doctrine, variability, or the apixjarance of 
new characters, is due to some mysterious effect from the cross- 
ing of two species, neither of which jwsscsses the characters 
in question. In some few instances it is possible that well- 
marked races may have been formed by crossing ; for insiance, 
a Barb might perhaps be formed by a cross between a long- 
Ixjaked Carrier, having large eye-wattles, and some short- 
beaked pigeon. That many races have been in some degree 
modified by crossing, and that certain varieties which are 
disiinguishcd only by peculiar tints have arisen from crosses 
iKjtween differently-coloured varieties, is almost certain. On 
the doctrine, therefore, that the chief races owe their differ- 
ences to their descent from distinct species, wo must admit 
that at least eight or nine, or more probably a dozen species, 
all having the same habit of breeding and roosting on rocks 
and living in societj', either now exist somewhere, or fonnerly 
existed, but have become extinct as wild birds. Considering 
how carefully wild pigeons have been collected throughout 
the world, and what consiticuous birds they are, especially 
when frequenting rocks, it is extremely improbable that 
eight or nine species, which were long ago domesticated and 
therefore must have inhabited some anciently known country, 
should still exist in the wild state and be unknown to orni-' 
thulogists. 

The hyjtothesis that such species formerly existed, but have 
become extinct, is in some slight degree more probable. But 
the extinction of so many species within tho historical jteriod is 
a ladd hyjtothesis, seeing how little influence man has had in 
exterminating the common rock-pigeon, which agrees in all its 
habits of life with tho domestic races. The C. livia now exists 
and flourishes on tho small northeni islands of Faroe, on many 
islands oft' the coast of Scotland, on Sardinia, and the shores of 
the Mediterranean, and in the centre of India. Fanciers have 
sometimes imagined that the several supposetl itarent species 
were originally confined to small islands, and thus might 
readily have been exterminated ; but the facts just given do not 
favour tho probability of their extinction, even on small islands. 
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Nor is it probable, fiom what is known of the distribution of 
birds, that the islands near Europe should have been inhabited 
by jwculiar species of pigeons ; and if we assume that distant 
oceanic islands wore the homes of the supjx)sed parent-s])ecies, 
we must remember that ancient voyages were tediously slow, 
and that shijM? were then ill-provided with fresh ftxsl, so that 
it would not have been easy to biing homo living birds. 
I have said ancient vo3-agei, for nearly all the race.s of the 
pigeon were known before the j-ear 1600, so that the 8Uj>posetl 
wild species must have been captured and domesticated before 
that date. 

Secondly . — The doctrine that the chief domestic races are 
descended from several aboriginal species, implies that several 
species wore formerly so thoroughly domesticated as to breed 
rea<lily when confined. Although it is easy to tamo most wild 
birds, oxiiorionce shows us that it is difficult to get them to 
brecil freelj' under confinement ; although it must be owned that 
this is less difficult with pigeons than with most other birds. 
During the last two or three hundred j'cars, many birds have 
been kept in aviaries, but hardly one has teen added to our 
list of thoroughlj' reclaimed species : j’ct on the ateve doctrine 
we must admit that in ancient times nearlj’ a dozen kinds 
of pigeons, now unknown in the wild state, were thoroughly 
domesticated. 

Thirdly . — Most of our domesticateil animals have run wild 
in various parts of the world ; but birds, owing apparently to 
their partial loss of the power of flight, less often than quad- 
rupeds. Nevertheless I have met with accounts showing that 
the common fowl has become feral in South America and 
perhajis in West Africa, and on several islands: the turkej’ 
wtui at one time almost feral on the banks of the Parana ; and 
the Guinea-fowl has become perfectly wild at Ascension 
and in Jamaica. In this latter island the peacock, also, 
“has l)ccomo a maroon bird.” The common duck wanders 
from its home and becomes almost wild in Norfolk. H^'brids 
between the common and musk-duck which have become wild 
have teen shot in North America, llelgium, and near the 
Caspian Sea. Tlie goose is said to have run wild in La Plata. 
The common dovecot - pigeon has become wild at Juan 
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Fernandez, Norfolk Island, Ascension, probably at Madeira, on 
tbe shores of Scotland, and, as is asserted, on the banks of the 
Hudson in North America.** But how different is the case, 
when we turn to the eleven chief domestic races of the pigeon, 
which are supposed by some authors to bo descended from so 
many distinct species ! no one has ever pretended that any 
one of these races has Ixen found wild in any quarter of the 
world ; yet they have been transported to all countries, and 
some of them must have been carried hack to their native 
homes. On the view that all the races are the product of 
variation, we can understand why they have not become feral, 
for the great amount of modification which they have under- 
gone shows how lung and how thoroughly they have been 
domesticated ; and this would unfit them for a wild life. 

Fourthlg . — If it be assumed that the characteristic differences 
between the various domestic races are due to descent from 
several alx>riginal species, we must conclude that man chose 
for domestication in ancient times, either intentionally or by 
chance, a most abnormal set of pigeons ; for that species 
resembling such birds as Pouters, Fantails, Carriers, Barbs, 
Short-faced Tumblers, Turbits, &c., would be in the highest 
degree abnormal, as compared with all the existing members 
of the great pigeon family, cannot be doubted. Thus we 
should have to believe that man not only formerly succeeded 
in thoroughly domesticating several highly abnormal species. 
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are at least now unknown. This double accident is so ex- 
tremely improbable that the assumed existence of so many 
abnormal species would require to be supported by the 
strongest evidence. On the other hand, if all the races are 
descendeil from C. livia, we can understand, as will hereafter 
be more fully explained, how any slight deviation in structure 
which first appeare<1 would continually be augmented by the 
preservation of the most strongly marked individuals ; and as 
the power of selection would be applied according to man’s 
fancy, and not for the bird’s own good, the accumulated 
amount of deviation would certainly be of an abnormal 
nature in comparison with the structure of pigeons living in 
a state of nature. 

I have already alluded to the remarkable fact that the cha- 
racteristic differences between the chief domestic races are 
eminently variable ; we see this plainly in the great difference 
in the number of the tail-feathers in the Fantail, in the deve- 
lopment of the crop in I’outers, in the length of the beak in 
Tumblers in the state of the wattle in Carriers Ac. If the.--e 
characters are the result of successive variations added together 
by selection, wo can understand why they should bo so 
variable : for those are the very parts which have .varied 
since the domestication of the pigeon, and therefore would be 
likely still to vary; these variations moreover have been 
rect ntly, and are still being accumulated by man’s selection ; 
therefore they have not as j-et liecome firmly fixed. 

Fifthly . — All the domestic races pair readily together, and, 
what is equally important, their mongrel offspring are per- 
fectly fertile. To ascertain this fact I made many experi- 
ments, which are given in the note below ; and recently 
Air. 'regotmeier has made similar ex]>eriments with the same 
result.'* The accurate Neumeister asserts that when dovecots 
doubtedly huTo thus unittsi itll. The 
c*se of fivo distinct brcixis being 
blended together with iinimpnired fer- 
tility is important, because Gurtner 
has shown that it is a rery general, 
though not, as he thought, universal 
rule, that complex crosses between 
several species are excessively sterile. 

1 hare met with only two or three 



'• I have drawn out a long table of 
the various crosses made by fanciers 
between the several domestic breeds 
but 1 do not think it worth while pub- 
lishing. 1 have myself made for this 
special purpose many crosses, and all 
were perfectly fertile. I have united 
in one bird five of the moat distinct 
races, and with patience I might uti- 
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ate croRsod with pigeons of any other breed, the mongrels are 
extremely fertile and hardy.” MM. Boitai d andCorbid’'" iiihrm, 
after their great experienee, that the more distinct the breeds 
are which are croBse<l, the more productive are their mongrel 
offspring. I admit that the doctrine first broached by Pallas 
is highly probable, if not actually proved, namely, that closely 
allied species, which in a state of nature or when first captured 
would have been in some degree sterile if crossed, lose this 
sterility after a long course of domestication ; yet when we 
consider the great difference l>etween such races as Pouters, 
Carriers, Hunts, Fantails, Turbits, Tumblers, &c., the fact of 
their perfect, or even increased, fertility when intercrossed in 
the most complicated manner becomes a strong argument in 
favour of their having all descended from a single sjieoies. 
This argument is remlered much stronger when we hear (I 
append in a note ” all the cases which 1 have collected ) that 
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Htul Laughers, which likewise do not differ much in any other 
character) coo in the same peculiar manner, unlike the voice 
of any other wild pigeoiu All the coloured breeds display 
the same peculiar metallic tints on the breast, a character far 
from general with pigeons. Each race presents nearly the 
same range of variation in colour ; and in most of the races 
we have the same singular correlation between the develop- 
ment of down in the young and the future colour of plumage. 
All have the proportional length of their toes, and of their 
primary wing-feathers, nearly the same, — characters which 
are apt to differ in the several members of the Colnmbidae. 
In those i-a'-es which present some remarkable deviation of 
structure, such as in the tail of Fantails, crop of Pouters, beak 
of Carriers and Tumblers, Ac., the other parts remain nearly 
unaltered. Now every naturalist will admit that it would bo 
scarcely possible to pick out a dozen natural species in any 
family which should agree closely in habits and in general 
structure, and yet should differ greatly in a few characters 
alone. This fact is explicable through the doctrine of natural 
selection ; for each successive modification of structure in each 
natural species is preserved, solely because it is of service ; 
and such modifications when largely accumulated imply a 
great change in the habits of life, snd this will almost cer- 
tainly lead to other changes of structure throughout the whole 
Organization. On the other hand, if tlie several races of the 
pigeon have been produced by man through selection and 
variation, wo can readily nnderstand how it is that they 
should still all resemble each other in habits and in those 
many characters which man has not cared to modify, whilst 
thej* differ to so i)rodigious a degree in those jiarts which 
have struck his eye or pleased his fancy. 

Besides the points alx)ve enumerated, in which all the 
domestic races resemble C. litia and each other, there is one 
which deserves S{>ecial notice. The wild rock-pigeon is of ,a 
slaty-blue colour ; the wings are crossed by two bure ; the 
croup varies in colour, being generally white in the ]>igeon 
of EurojH), and blue in that of India ; the tail has a black bar 
close to the end, and the outer webs of the outer tail-feathers 
are edge<l with white, except near the tips. The-c combined 
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ave looked carefully through the great coll 
oils in the British Museum, and I find that a d; 



dark bar a' 



characters are not found in « 

I have 1 
pigeons 

the end of the tail is common ; that the white e<lging 
outer tail-feathers is not rare ; but that the white cr< 
extremely rare, and the two black bare on the wings oc 
no other pigeon, excepting the alpine C. leucoiuita a 
rupestrig of Asia. Xow if we turn to the domestic races 
highly remarkable, as an eminent fancier, Mr. " 
observed to mo, that, whenever a blue bird appears in any 
race, the wings almost invariably show the double black bars.“ 
The primary wing-feathers may bo white or black, and the 
whole body may be of any colour, but if the wing coverts are 



1, it is 
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blue birds with black bars on the wing, with the croup 
either white or very i«le or dark blue, with the tail having 
a terminal black bar, and with the outer feathers externally 
edgejl with white or very jmlo coloured, in the following races, 
which, as I carefully obeervcd in each case, appeared to bo 
perfectly true: namely, in Pouters, Fantails, Tumblers. 
Jacobins, Turbits, Barbs, Carriers, Hunts of three distinct 
varieties. Trumpeters, Swallows, and in many other toy- 
pigeons, which as being closely allietl to C. livia, are not 
worth enumerating. Thus we see that, in purely bred races 
of every kind known in Kurope, blue binls occasionally appear 
having all the marks which characterise C. livia, and which 
concur in no other wild species. Mr. Blj-th. also, has made 
the same observation with respect to the various domestic 
races known in India. 

Certain variations in the plumage are equally common in 
the wild C. livia, in dovecot-pigeons, and in all the most 
highly modified races. Thus, in all, the croup varies from 
white to blue, being most frequently white in Europe, and 
very generally blue in India.” We have seen that the wild 
C. Itcia in Europe, and dovecots in all jmrti of the world, 
often have the upiier wing-coverts che<iuered with black; 
and all the most distinct races, when blue, are occasionally 
che<iuered in precisely the same manner. Thus I have seen 
Pouters, Fantails, Carriers, Turbits, Tumblers (Indian and 
English), Swallows, Bald-jiatcs, and other toy-pigeons blue 
and chequered ; and Jlr. Esquilant has seen a chequered Hunt, 
I bred from two pure blue Tumblers a chequered bird. 



The facts hitherto given refer to the occasional ap]>caranoe j 
in pure races of blue birds with black wing-lmrs, and likewise < 



blue Barb ; anl Mr. H. Weir, sal am 
informed by Mr. Tegetnieier, once 
bred a nilrer (which meana very pale 
blue) Barb from two yellow bird.. 

“ Mr. Blyth inform, me that all 
the domeatic race, in India hare the 
croup bine; but thi. i< not iororiable, 
for 1 poawM a very pale bine Simmali 
pigeon with thecronp perfectir white, 
Mut to me by Sir W. Elliot from 



Madraa. A alaty-blne and chequered 
Nakahi pigeon haaaome white feathera 
on the cronp alone. In aome other 
Indian pigeona there were a few white 
feathera confinwl to the croup, and 1 
hare noticed the aame fact in a carrier 
from Peraia. The Java Fcntail (im- 
ported into Amor, and thence aent 
me) haa a perfectly white cronp. 
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of blue and chequered birds; but it will now be seen that 
when two birds belonging to distinct nices are crossed, 
neither of which have, nor probably have had during many 
generations, a trace of blue in their plumage, or a trace of 
wing-bars and the other characteristic marks, they very 
frequently produce mongrel offspring of a blue colour, some- 
times chequered, with black wing-bars, &c. ; or if not of a 
blue colour, yet with the several characteristic marks more 
or less plainly devclojwl. I was led to investigate this 
subject from MM. Boitanl and Corbie” having asserted that 
from crosses between certain breeds it is rano to get anything 
but bisets or dovecot {ugcons, which, as we know, are blue 
birds with the u.sual characteristic marks. We shall here- 
after see that this subject possesses, independently of our 
present object, considerable interest, so that I will give the 
results of my own trials in full. I selected for experiment 
races which, when pure, very seldom produce birds of a blue 
colour, or have bars on their wings and tail. 

The Nun is white, with the head, tail, and primary wing- 
feathers black; it is a breed which was established as long 
ago as the year 1600. I crossed a male Nun with a female 
re<l common Tumbler, which latter variety generally br eeds 
true. 'I’lius neither jrarent had a trace of blue in the plninagOi 
or of bars on the wing and taU. I should premise that 
common Tumblers are rarely blue in England. From the 
above cross I reared several young: one was red over the 
whole liack, but with the tail as blue as that of the rock- 
pigeon ; the tenninal bar, however, was alrseut, but the outer 
feathers were edged with white : a second anti third nearly 
resembled the first, but the tail in both presented a trace of 
the bar at the end : a fourth was brownish, and the wings 
showed a trace of the double bar : a fifth was pile blue over 
the whole breast, back, croup, and tail, but the nook and 
primary wing-feathers were reddish; the wings presented 
two distinct bars of a rod colour ; the tail was not barred, but 
the outer feathers were edged with white. I crossed this 
last curiously coloured bird with a black mongrel of com- 
plicated descent, namely, from a black Barb, a Spot, and 
" • Lea Pigeons,’ &c., p 37. 
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Altnond-tumblor, so that tho two young birds produced from 
this cross included the blood of five varieties, none of which 
had a trace of blue or of wing and tail-bars : one of tho two 
young birds was brownish-black, with black wing-bars ; the 
other was roddish-dun, with reddish wing-ltars, jialer than 
the rest of the body, with tho croup jwle blue, tho tail bluish 
with a trace of tho terminal bar. 

Mr. Eaton matched two Short-faced Tumblers, namely, a 
splash axik and kite hen (neither of which are blue or Ijarrod), 
and from tho first nest he got a perfect blue bird, and from the 
second a silver or. pale blue bird, both of which, in accordanoe 
with all analogy, no doubt presented tho usual cliaractoristic 
marks. 

I crossed two male black Barbs with two female red Spots. 
These latter have the whole boily and wings white, with a 
spot on the forehead, the tail and tail-coverts red ; the race 
existed at least as long ago as 16"6, and now breeds perfectly 
true, as was known to be the case in ihe year 1735.“ Barljs 
are uniformly-coloured birds, with rarely even a trace of bars 
on the wing or tail ; they are known to breed very true. The 
mongrels thus raised were black or nearly black, or dark or 
pale brown, sometimes slightly piebald with white : of these 
birds no le.-s than six presented double wing-bars ; in two 
tho bars were conspicuous and quite black ; in seven some 
white feathers appeared on tho croup ; and in two or three 
there was a trace of tho terminal bar to the tail, but in none 
were the outer tail-feathers edged with white. 

I crossed black Barbs (of two excellent strains) with purely- 
bred, snow-white Fantaik. Tho mongrels were generally 
quite black, with a few of tho primary wing and tail feathers 
white: others were dark roddish-brown, and others snow- 
white : none had a trace of wing-l>ars or of tho white croup. 
I then i>aired together two of these mongrek, namely, a 
brown and black bird, and their oflfspring displayed wing- 
Itars, faint, but of a darker brown than the rest of Insly. In a 
second brood from the same parents a brown bird was 
produced, with several white feathers confined to the croup. 

” ‘Trealbe on Pigeoni,’ 1858, p. ” J. Mooro’* ‘Columbarium,’ 1735; 
145. in J. M. Eaton’s edition, 1853, p. 71. 
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I crossed a male dun Dragon belonging to a family which 
had boon dun-coloured without wing-bars during several 
generations, with a uniform rod Barb (bred from two black 
Barbs) ; and the offspring i)resented decided but faint traces 
of wing-bars. I crossed a uniform rod male Hunt with a 
White trumpeter ; and the offspring had a slaty-blue tail with 
a bar at the end, and with the outer feathers edged with 
white. I also crossed a female black and white chequered 
Trumpeter (of a different strain from the last) with a male 
Almond-tumbler, neither of which exhibited a trace of blue, 
or of the white croup, or of the bar at end of tail : nor is it 
probable that the progenitors of these two birds had for 
many generations exhibited any of these characters, for I 
have" never oven hoard of a blue Trumpeter in this country, 
and my Almond-tumbler was purely brt^ ; yet the tail of this 
mongrel was bluish, with a broad black bar at the end, ajid 
the croup was perfectly white. It may bo observed in several 
of these cases, that the tail first shows a tendency to become 
by reversion blue ; and this fact of the persistency of colour in 
the tail and tail-coverts ” will surprise no one who has attended 
to the crossing of pigeons. 

The last case which I will give is the most curious. I 
paired a mongrel female Barb-fantail with a mongrel male 
Barb-spot; neither of which mongrels had the least blue 
about them. Lot it bo romomlx;red that blue Barlw are 
excessively rare ; that Spots, as has been already stated, wore 
perfectly characterised in the year 1676, and breed perfectly 
true ; tins likewise is the case with white Fantails, so much 
so that I have never heard of white Fantails throwing any 
other colour. Nevertheless the offspring from (ho above two 
mongrels was of exactly the same blue tint as that of the 
wild rock-pigeon from the Shetland Islands over the whole 
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back and wings; the doable black wing-bars were equally 
conspicuous ; the tail was exactly alike in all its characters, 
and the croup was pure white ; the head, however, was tinted 
with a shade of red, evidently derived from the Spot, and was 
of a paler blue than in the rock-pigeon, as was the stomach. 
So that two black Barl>s, a red Spot, and a white Fan tail, as 
the four purely-bred grandparents, produced a bird exhibiting 
the general blue colour, together with every eharactcristic 
mark, the wild Columba livia. 

With respect to crossed breeds frequently producing blue 
binls chequerotl with block, and resembling in all respects 
both the dovecot-pigeon and the chequered wild variety of 
the rock-pigeon, the statement before referred to by MM. 
Boitard and Corbid would almost sufBce; but I will give 
three instances of the appearance of such birds from crosses 
in which one alone of the parents or great-grandparents was 
blue, but not chequered. I crossed a male blue Turbit with a 
snow-white Trumjieter, and the following year with a dark, 
leaden-brown. Short-faced Tumbler ; the ofl&pring from the 
fii-st cross were as perfectly chequered os any dovecot-] >igeon ; 
and from the second, so much so as to bo nearly as black as 
the most darkly chequered rock-pigeon from Madeira. Another 
bird, whoso great-grandparents were a white Trumpeter, a 
white Fantail, a white Bed-spot, a red Runt, and a blue Pouter, 
was slaty-blue and chequered exactly like a dovecot-pigeon. 
I may hero add a remark made to me by Mr. Winking, who 
has had mure exjierionco than any other person in England in 
breeding pigeons of various colours : namely, that when a blue, 
or a blue and chequered bird, having black wing-bars, once 
appears in any race and is allowed to breed, these characters 
are so strongly transmitted that it is extremely difScult to 
eradicate them. 

What, tlien, are we to conclude from this tendency in all 
the chief domestic races, both when purely broil and more 
es]>ecially when intercrossed, to produce offspring of a blue 
colour, with the same characteristic marks, varying in the 
same manner, as in Columbia liria t If we admit that these 
races are all descended from C. livia, no breeder will doubt 
that the occasional appearance of blue birds thus characterised 



The Complete Work of Charles Darwin Online 



Chap. VI. 



THEin BEVERSION IN COLOUR. 



211 



is accounted for on the well-known principle of “ throwing 
back ” or reversion. Why crossing should give so strong a 
tendency to reversion, we do not with certainty know ; but 
abundant evidence of this fact will be given in the following 
chapters. It is probable that 1 might have bred even for 
a century pure black Barbs, Spots, Nuns, white Fantails, 
Trumpeters, &c., without obtaining a single blue or barred 
bird ; yet by crossing these breeds I rear^ in the first and 
second generation, during the course of only three or four 
years, a considerable number of young binls, more or less 
plainly coloured blue, and with most of the characteristic 
marks. When black and white, or black and red binls, are 
cro6se<l, it would appear that a slight tendency exists in both 
parents to produce blue offspring, and that this, when com- 
bined, overpowers the separate tendency in either parent to 
produce black, or white, or red offspring. 

If we reject the belief that all the races of the pigeon are 
the modifictl descendants of C. licta, and sapjiose that they 
are descended from several aboriginal stocks, then we must 
choose Isitween the three following assumptions : firstly, that 
at least eight or nine species formerly existed which were 
aboriginally coloured in various ways, but have since varietl 
in exactly the same manner so as to assume the cedouring 
of C. livia ; but this assumption throws not the least light on 
the appearance of such colours and marks when the races are 
crossed. Or secondly, we may assume that the alwriginal 
species were all coloured blue, and had the wing-bars and 
other characteristic marks of C. Hvia , — a supposition which is 
highly improbable, as besides this one species no existing 
member of the Coliimbidae presents these combined cha- 
racters; and it would not be possible to find any other 
instance of several species identical in plumage, yet as 
different in ini]iortant points of structure as are I’outers, 
Fantails, Carriers, Tumblers, Ac. Or lastly, wo may assume 
that all the races, whether descended from C. licia or from 
several al>original species, although they have been bred 
with so much care and are so highly valued by fanciers, have 
all been crossed within a dozen or score of generations with 
C. livia, and have thus acquired their tendency to prodneo 
p 2 
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blue birds with the several characteristic marks. I have said 
that it must lie assumed that each race has lieen crossctl with 
C. livia within a dozen, or, at the ntmpst, within a score of 
generations ; for there is no reason to believe that crossed 
offspring over revert to one of their ancestors when removed 
by a greater numlior of generations. In a breed which has 
been crossed only once, the tendency to reversion will 
naturally become loss and loss in the succeeding generations, 
as in each there will be less and less of the blood of the 
foreign broeil; hut when there has been no cross with a 
distinct breed, and there is a tendency in both parents to 
revert to some long-lost character, this tendency, for aU that 
wo can see to the contrary, may bo transmitted undiminished 
for an indefinite number of generations. These two distinct 
cases of reversion are often confounded together by those 
who have written on inheritance. 

Considering, on the one hand, the improbability of the 
three assumptions which have just been discussed, and, on 
the other hand, how simply the facts are explained on the 
principle of reversion, we may conclude that the occasional 
appearanco in all the races, both when purely bred and more 
especially when crossed, of blue birds, sometimes chequered, 
with double wing-bars, with white or blue croups, with a 
bar at the end of the tail, and with the outer tail-feathers 
edged with white, affords an argument of the greatest weight 
in favour of the view that all are descended from Columba livia, 
including under this name the throe or four wild varieties or 
sub-species before enumerated. 

To sum up the six foregoing arguments, which are opposed 
to the belief that the chief domestic races are the descendants 
of at least eight or nine or ])erhap8 a dozen species ; for the 
crossing of any less number would not yield the characteristic 
differences between the several races, nrstly, the improba- 
bility that so many species should still exist somewhere, but 
be unknown to ornithologists, or that they should have 
become within the historical i>eriotl extinct, although man 
has had so little influence in exterminating the wild C. livih. 
Secondly, the improbability of man in former times having 
tlioroughly domesticated and rendered fertile under confine- | 
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ment so many species. Thirdly, ^ese supposed spocics having 
nowliere liocome feral. Fourthly, the extraordinary fact that 
man should, intentionally or by chance, have chosen for 
domestication several species, extremely abnormal in cha- 
racU>r; and furthermore, the points of structure vrhich 
render these supposed species so abnormal being now highly 
variable. Fifthly, the fact of all the races, though ditforing 
in many important points of structure, producing perfectly 
fertile mongrels ; whilst all the hybrids which have been 
produce<l between even closely allied species in the pigeon- 
family are sterile. Sixthly, the remarkable statements just 
given on the tendency in all the races, both when purely 
bred and when crossed, to revert in numerous minute details 
of colouring to the character of the wild rock-pigeon, and to 
vary in a similar manner. To these arguments may be 
addeil the extreme impndiability that a number of sj)ecies 
formerly existed, which differed greatly from each other in 
some few jwints, but which resembled each other as closely 
as do the domestic races in other points of structure, in 
voice, and in all their habits of life. When these several 
facts and arguments are fairly taken into consideration, it 
would require an overwhelming amount of evidence to make 
us admit that the chief domestic races are descended from 
sevenil alxjriginal stocks; and of such evidence there is 
absolutely none. 

The belief that the chief domestic races are descended from 
several wild stocks no doubt has arisen from the apparent 
improltability of such great modifications of structure having 
boon eflectod since man first domesticated the rock-pigeon. 
Nor am I surprised at any degree of hesitation in admitting 
their common parentage: formerly, when I wont into my 
aviaries and watched such birds as Pouters, Carriers, Barbs, 
Fantails, and Short-face<l Tumblers, &c., I could not jtersuade 
myself that all hail doscondeil from the same wild stock, 
and that man had consequently in one sense created these 
remarkable modifications, llierefore I have argued the 
question of their origin at great, and, as some will think, 
superfluous length. 

Finally, in favour of the l>eliof that all the races are 
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doscondcd from a single stock, wo have in Columba livia a 
still existing and widely distributed species, which can Iw 
and has been domesticated in various countries. This species 
agrees in most points of structure and in all its habits of 
life, as well as occasionally in every detail of plumage, with 
the several domestic races. It breeds freely with them, and 
prisluces fertile offspring. It varies in a state of nature,^' 
and still more so when semi-domesticated, as shown by 
comparing the Sierra Leone pigeons with those of India, or 
with those which apparently have run wild in Madeira. It 
has undergone a still greater amount of variation in the case 
of the numerous toy-pigeons, which no one supposes to be 
descended from distinct species ; j-et some of these toy- 
pigeons have transmitted their character truly for centuries. 
Why, then, should wo hesitate to believe in that greater 
amount of variation which is necessary for the pro<luction of 
the eleven chief races ? It should be borne in mind that in 
two of the most strongly-marked races, namely. Carriers and 
Short-faced Tumblers, the extreme forms can be connected 
with the parent-species by graduated differences not greater 
than those which may be observed between the dovecot- 
pigeons inhabiting different countries, or l>etween the various 
kinds of toy-pigeons, — gradations which must certainly bo 
attributed to variation. 

'ITiat circumstances have been eminently favourable for 
the modification of the pigeon through variation and selec- 
tion will now be shown. The earliest record, as has lieen 
pointed out to me by Professor Lepsius, of pigeons in a 
domesticated condition, occurs in the fifth Kgyptian dynasty, 
about 3000 B.c. ; but Mr. Birch, of the British Museum, 
informs me that the pigeon appears in a bill of fare in the 
l)reviou8 dynasty. Domestic pigeons are mentioned in 
Genesis, Leviticus, and Isaiah.” In the time of the Homans, 



•• It d«»ervM notice, on bearing on 
the general aubject of rarinlion, that 
not only C. IMa preaenti aereral wild 
forma, regarded by aome naturallata aa 
ajieciea and by othera aa aub-apeciea or 
aa mere varietiea, but that the apeciea 
of aereral allied genera are in the aame 



Hlyth haa remaraea lo ui« 
Treron, I’alumbua, and Turtur 
> benkmiiler.’ Abth il. HI 
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as wo hoar from Pliny,*® immense priees were given for 
pigeons ; “ nay, they are come to this pass, that they can 
reckon np their pedigree and race.” In India, abont the 
year 1600, pigeons wore much valued by Akber Khan : 
20,000 birds were carried about with the court, and the 
merchants brought valuable collections. “ The monarch of 
Iran and Turan sent him some very rare breeds. His 
Majesty,” says the courtly historian. “ by crossing the breeds, 
which niethod was never practised before, has improved them 
astonishingly.”*^ Akber Khan possessed seventeen distinct 
kinds, eight of which were valuable for beauty alone. At 
alxDut this same period of 1600 the Dutch, according to 
Aldrovandi, wore as eager about pigeons as the Romans had 
formerly been. The breeds which were kept during the 
fifteenth century in Euro^ and in India apparently difiercd 
from each other. Tavernier, in his Travels in 1677, speaks, 
as does^ Chardin in 1735, of the vast number of pigeon- 
houses in Persia ; and the former remarks that, as Christians 
were not permitted to keep pigeons, some of the vulgar 
actually turned Mahometans for this sole purpose. The 
Emi>eror of Morocco had his favourite keeper of pigeons, as 
is mentioned in Moore’s treatise, published 1737. In England, 
from the time of Willughby in 1678 to the present day, as 
well as in Germany and in France, numerous treatises have 
been published on the pigeon. In India, about a hundred 
years ago, a Persian treatise was written; and the writer 
thought it no light afiair, for he begins with a solemn in- 
voeaiion, “ in the name of God, the gracious and merciful.” 
Many large towns, in Europe and the United States, now 
have their societies of devoted pigeon- fanciers : at present 
there are three such societies in London. In India, as I hear 
from Mr. Blyth, the inhabitants of Delhi and of some other 
great cities are eager fanciers. Mr. Layard informs me 



Ettnopiennes,’ 1859, p. 399) sUt4S 
that there are io the ancient Sanecrit 
language between 25 and 30 namet 
for the pigeon, and other 15 or 16 

mon to the European languages. This 
fact indicates the antiquity of the 



domestication of the pigeon in the 
East. 

English translation, 1601, Book 

'* ‘Ayeen Akbery,’ translated by 
F. Gladwin, 4to adit., vol. i. p. 270. 
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that most of the known bree<l8 are kept in Ceylon. In 
China, according to Mr. Swinhoe of Amoy, and Ur. Lockhart 
of Shangai, Carriers, Fan tails. Tumblers, and other varieties 
are reared with care, especially by the bonzes or jiriests. 
The Chinese fasten a kind of whistle to the tail-feathers of 
their pigeons, and as the flock wheels through the air they 
produce a sweet sound. In Egypt the late Abbas Pacha was 
a great fancier of Fantails. Many pigeons are kept at Cairo 
and Constantinople, and these have latelj’ been imported by 
native merchants, as I hear from Sir W. Elliot, into Southern 
Lidia, and sold at high prices. 

The foregoing statements show in how many countries, 
and during how long a period, many men have been passion- 
ately devoted to the breeding of pigeons. Hear how an 
enthusiastic fancier at the present day writes : “ If it were 
jKissible fur noblemen and gentlemen to know the amazing 
amount of solace and pleasure derived from Almond 'I'umblers, 
when they begin to understand their properties, I should 
think that scarce any nobleman or gentleman would be 
without their aviaries of Almond Tumblers.” “ The pleasui e 
thus taken is of paramount importance, as it leads amateurs 
carefully to note and preserve each slight deviation of 
structure which strikes their fancy. Pigeons are often 
closely confined during their whole lives ; they do not 
partake of their naturally varied diet ; they have often licen 
transported from one climate to another; and all these 
changes in their conditions of life would be likely to cause 
variability. Pigeons have been domesticated for nearly 
oi'OO years, and have been kept in many places, so that the 
numbers reared under dome.stication must have been enor- 
mous : and this is another circumstance of high importance, 
for it obviously favours the chance of rare modifications of 
structure occasionally appearing. Slight variations of all 
kinds would almo-it certainly be observetl, and, if valued, 
would, owing to the following circumstances, bo preserved 
and propagated with unusual facility. Pigeons, differently 
from any other domesticated animal, can easil}’ be mated fur 

J. M. Eaton, ‘TreatUe on tho Almond Tumbler,’ 18ul ; Preface, p. ri 
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life, and, though kept with other pigeons, rarely prove un- 
faithful to each other. Even when the male does break his 
marriage-vow, he does not permanently desert his mate. I 
have bred in the same aviaries many pigeons of different 
kinds, and never reared a single bird of an impure strain. 
Hence a fancier can with the greatest ease select and 
match his birds. He will also see the good results of his 
care; for pigeons breed with extraordinary rapidity. He 
may freely reject inferior birds, as they servo at an early 
age as excellent food. 

Hitlory of the principal Baee$ of the Pigeon?* 

Before discussing the means imd steps by which the chief races 
have been formed, it will be advisable to give some historical details, 
for more is known of the history (ff the pigeon, little though this is, 
than of any other domesticated animal. Some of the rases are inter- 
esting as proving how long domestic varieties may be propagated 
with exactly the same or nearly the same characters; and other 
cases are still more interesting as showing how slowly imt steadily 
races have been greatly modified during successive generations. In 
the last chapter I stated that Trumpeters and Laughers, both 
so remarkable for their voices, seem to have lieen perfectly charac- 
terised in 1735 ; and Laughers were apparently known in India 
before the year 1600. Spots in 1676, and Nuns in the time of 
Aldrovandi, before 1600, were coloured exactly as they now are. 
Common Tumblers and Ground Tumblers displayed in India, before 
the year 1600, the same extraordinary peculiarities of flight as at 
the present day, for they are well described in the ‘ Ayeen Akbery.’ 
Those breeds may all have existed for a much longer priod ; we 
kpw only that they were perfectly characterised at the dates above 
given. The averni,e length of life of the domestic pigeon is probably 
about five or six years ; if so, some of these races have retained 
their character perfectly for at least forty or fifty generations. 

i'oKter*.— These birds, as far as a very short description serves for 
comparison, appear to have been well characterised in Aldrovandi’s 
time,*' before the year lliOO. Length of body and length of leg are 
at the prosent time the two chief pints of excellence. In 1735 
Moore said (see Mr. ,T. M. Eaton's edition)— and Moore was a first- 
rate fancier— that he once saw a bird with a body M inches in 
lentil, “ though 17 or 18 inches is reckoned a very go^ length and 
he has seen the legs very nearly 7 inches in length, yet a l<^ 6i or 61 
long “ must be allowed to be a very good one." Mr. Bult, the most 



" A» ia thf following dUriusion I completed in the year 1858. 
often epenk of the present time, I •' • Ornithologie,’ 1600, vol. ii. p. 
ehonld aUte that thU chapter waa 360. 
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successful breeder of Pouters in the world, informs me thnt at 
present (1858) the standard length of the body is not less than 18 
inchM ; but he has measured one bird 1!) inches in length, and has 
hi>ard of ilO and 22 inches, but doubts the truth of these latter 
statements. The standard length of the leg is now 7 inches, but 
Mr. Bult has recently measured two of his own birds with legs 71 
long. So tliat in the 123 years which have elapsed since 1735 there 
h^ been hardly any increase in the standnrtl length of the body ; 
17 or 18 inches was formerly reckoned a very good length, and 
now 18 inches is the minimum standard ; but the length of leg 
seems to have increased, as Moore never saw one quite 7 inches 
long ; now the standard is 7, and two of Mr Bull’s birds measured 
7 i inches in length. The extremely slight improvement in Pouters, 
except in the length of the leg. during the last 12:1 years, may lie 
partly accounted for by tho neglect which they sufferecl, as 1 am • 
informed by Mr. Bult, until within the last 20 or 30 years. About 
1765 there was a change of fashion, stouter and more feathered 
legs being preferred to thin and nearly naketl logs. 

FanUiU. — The first notice of the existence of this breed is in 
India, before the year 1600, aa given in the ‘Ayecn Akbery;’* at this 
tote, ^dging from Aldrovandi, the breed was unknown in Europe. 
In 1677 Willughbyspeaksofa Fantail with 26 tail-feathers ; in 17^ 
Moore saw one with 36 feathers ; and in 1824 M.M. Boitartl and 
Corbie assert that in France birds can easily bo found with 42 tail- 
feathers. In England, tho number of tho tail-feathers is not at 
present so much regarded as their upward direction and expansion. 
The general carriage of tho bird is likewise now much vnlueil. Tho 
old descriptions do not suffice to show whether in these latter 
respects there has been much improvement : but if Fantails with 
their heads and tails touching liad formerly existed, as at the present 
time, the fact would almost certainly have lieon noticed. The 
Fantails which ore now found in India prohahly show the state of 
the race, as far as carriage is concerned, at tho date of their intro- 
duction into Europe ; and some, said to have liecn brought from 
Calcutta, which I kept alive, were in a marked manner inferior to 
our exhibition birds. Tho Java Fantail allows the same difference 
in carriage; and although Mr. Swinhoe haa counted 18 and 24 tail- 
feathers in his birds, a first-rate specimen sent to me hail only 
14 tail-feathers. 

JoeoAins.— This breed existed before 1600, but tho hood, judging 
from the figure given by .Aldrovandi, did not enclose the head 
nearly so perfectly as at present : nor was tho head then white ; 
nor wore tlio winp and tail so long, but this last character might 
have l^n overlooked by the rude artist. In Moore’s time, in 1735, the 
Jacobin was considered the smallest kind of pigeon, and tlie bill is 

‘ \ TrestiM on Dom<»tic of port of the ‘Avton Altberv’ in 

’*“*'“‘** ‘AnnoU«n<l Mug. of Nut. HUt.,’roL 

.700 =_ •(. 1847, p. 104. 
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said to 1)6 very short. Honco either the Jacobin, or the other kinds 
with which it was then compared, must since that time have l)ecn 
considerably modified; for Moore’s description (and it must Iw 
remember^ that he was a first-rate judge) is clearly not applicable, 
as far as size of body and length of b«»k are concemM, to our present 
Jacobins. In 17y5,Juging from Becbstein, the breed had assumed 
its present character. 

furbiU.—lx. has generally been supposed by the older writers on 
pigeons, that the Turbit is the Cortbeck of Aldrovandi ; but if this 
be the case, it is an extraordinary fact that the characteristic frill 
should not have boon noticed. The l)cak, moreover, of the Cortbwk 
is described as closely resembling that of the Jacobin, which shows 
k change in the one or the other race. The Turbit, with its charac- 
teristic frill, and bcaringifs present name, isde8cril)ed by Willughby 
in 1677 ; and the bill is said to he like that of the bullfinch, — a g^ 
comparison, but now more strictly applicable to the beak of the 
Barb. The sub-breed called the Owl was well known in Moore’s 
time, in 1735, 

TumbUrt— Common Tumblers, as well as Ground Tumblers, perfect 
as far as tumbling is concerned, existed in India before the year 
1600; and at this period diversified modes of flight, such as flying 
at night, the ascent to a great height, and manner of descent, seem 
to have been much attended to in India, os at the present time. 
Belon in 1555 saw in Paphlagonia what he describes as “ a very 
new thing, viz. pigeons which flew so high in the air that tliey were 
lost to view, but returned to their pigeon-house without semrating.” 
This manner of flight is characteristic of our present Tumblers, but 
it is clear that Belon would have mentioned the act of tumbling if 
the pigrons described by him had tumbled. Tumblers were not 
known in Europe in 1600, as they are not mentioned by Aldrovandi, 
who discusses the flight of pigeons. They are briefly alluded to by 
■\Villughby, in 1687, ns small pigeons “ which show like footballs in 
the air.” The short-faced race did not exist at this period, as 
Willughby could not have overlooked birds so remarkable for their 
small size and short beaks. We can even trace some of the steps 
by which this race has been produced. Moore in 1735 enumerates 
correctly the chief points of excellence, but does not give any do- 
Kription of the several sub-breeds ; and from this fact Mr. Eaton 
infers*' that the Short-faced Tumbler bad not then come to full 
perfection. Moore even speaks of the Jacobin as being the smallest 
pigeon. Thirty years aflerwnnls, in 1765, in the Treatise dedicated 
to Mayor, short-faced Almond 'rnmblcrs are fully described, but the 
author, an excellent fancier, expressly states in his Preface (p. xiv.) 
that, “ from great care and expense in breeding them, they have 
arrived to so groat j)orfoction and are so different from what they 
were 20 or 30 years post, that an old fiuicier would have condemned 

^^‘L’HUtoire de la Nature dee ‘Treatiee on rigeone,’ 18i2, p. 
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them for no other reason than because they are not like what used 
to bo thought good when he was in the fancy before.” Hence it 
would appear that there was a rather sodden change in the character 
of the short-faced Tumbler at about this period ; and there is reason 
to suspect that a dwarfed and half-monstrous bird, the parent-form 
of the several short-faced sub-breeds, then appeared. I suspect 
this because short-faced Tumblers ore Iwm with their beaks 
(ascertained by careful measurement) as short, proportionally with 
the siM of their bodies, as in the adult bird ; and in this respect 
they differ greatly from all other breeds, which slowly acquire during 
growth their various characteristic qualities. 

Since the year 176-i there has b^n some change in one of the 
chief characters of the short-faced Tumbler, namely, in the length 
of the beak. Fanciers measure the “ head and l>eak” from the tip 
of the beak to the front comer of the eyeball Aliout the year 1765 
a " head and beak” was considered good," which, measured in the 
usual manner, was J of an inch in lenf^h ; now it ought not to 
exceed • of an inch; " it is however possible,” as Mr. Eaton candidly 
confesses, “ for a biid to be consider^ as pleasant or neat even at f 
of an inch, but exceeding that length it must bo looked uixm ns 
unworthy of attention.” Mr. Eaton states that he has never seen 
in the course of his life more than two or three birds with the " head 
and beak” not exceeding half an inch in length ; " still I believe in 
the course of a few years that the head and beak will lie shorten^, 
and that half-inch birds will not be considered so great a curiosity 
as at the present time.” That Mr. Eaton's opinion deserves attention 
cannot be doubted, considering his success in winning prizes at onr 
exhibitions. Finally in regarcl to the Tumbler it may be concluded 
from the tacts above given that it was originally introduc^ into 
Europe, probably 6rst into England, from the East ; and that it 
then resembled our common English Tumbler, or more proliably 
the Persian or Indian Tumbler, with a l>eak only just perceptibly 
shorter than that of the common dovecot-pigeon. With respect to 
the short -faced Tumbler, which is not known to exist in the East, 
there can hardly be a doubt that the whole wonderful change in the 
size of the head, beak, body and feet, and in general carriage, has 
been produced during the last two centuries by continued selection, 
aided proliably by the birth of a semi-monstrous bird somewhere 
about the year 1750. 

MwUt.—Ot their history little can bo said. In the time of Pliny 
the pigeons of Campania were the largest known ; and from this 
fact alone some authors assert that they were Runts. In Aldrovandi’s 
time, in KKK), two sub-breeds existed; but one of them, the short- 
beaked, is now extinct in Europe. 

Barba . — Notwithstanding statements to the contrary, it seems to 
mo impossible to recognise the Barb in Aldrovandi’s description and 



•’ J. SI. Eaton’a ‘Treatue on the Tumbler,’ 1851. Compare p. v. of Pre- 
Breeding and Slanagingof the Almond face, p. 9, and p. 32. 
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figures; four breeds, however, existed in the year 1600 which 
evidently were allied Ixith to Barhe and Carriers. To show how 
difficult it is to recognise some of the breeds described by Aldrovandi 
I will give the different opinions in regard to the above four kinds, 
named by him in>Uca,eret>^isu,gutturom,aai fiertien. Willnghby. 
thought that the CUumba i„dica was a Turbit, but the eminent 
fancier Mr. Brent believes that it was an inferior Barb : C. enUnsu, 
with a short beak and a swelling on the upper mandible, cannot be 
recognised: C. (falsely called) guUuros/j, which from its rostrum, 
breue, crassum, et tuberosum seems to me to come nearest to the Barb, 
Mr. Brent behevos to bo a Carrier ; and lastly, the C. persica et 
turcica, Mr. Brent thinks, and I quite concur with him, was a short- 
^ked Carrier with very little wattle. In 1687 the Barb was known 
m England, and Willughby describes the beak as like that of the 
Twbit ; but it is not credible that his Barbs should have had a beak 
like that of our present birds, for so accurate an ol)server could not 
have overlooked its fcreat breadth. 

i.nglM Currier . — We may look in vain in Aldrovandi's work for 
any bird resembling our prize Carriers ; the f. /-ersira et turcica of 
this author comes the nearest, but is said to have had a short thick 
^k; therefore it must have approached in character a Barb, and 
differed greatly from our Carriers. In Willughby’s time, in 
1677, we can clearly recognise the Carrier, yet he adds, " the bill is 
not short, but of a moderate length a description which no one 
would apply to our p^nt Carriers, so conspicuous for the extra- 
omiuary length of their Ixiaks. The old names given in Europe to 
the Carrier, and the several names now in use in India, indicate 
that Carriers originally came from Persia; and Willughby’s de- 
senption would perfectly apply to the Bussorah Carrier as it now 
exists in iladros. In later times we can partially trace the progress 
of change in our English Carriers : Moore, in 173.5, says " an inch and 
a half 18 reckoned a long beak, though there are very good Carriers 
that are found not to exceed an inch and a quarter.” These bir^ 
must have resembled or perhaps been a little superior to the Carriers, 
previously described, now found in Persia. In England at the 
present day " there are,” as Mr. Eaton" states, “ beaks that would 
mewure (from edge of eye to tip of beak) one inch and three-quarters, 
and some few even two inches in length.” 



From those historical details wo see that nearly all the 
chief domestic races existed before the year 1600. Some 
remarkable only for colour appear to have been identical with 
our present breeds, some wore nearly the same, some con- 
siderably different, and sumo have since become extinct. 
Several broods, such as Finnikins and Turners, the swallow- 
tailed pigeon of Bechstein and the Carmelite, seem to have 
“ ‘Treatue on PigMiu,’ 1852, p. 41. 
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originated and to have disappeared within tliia same j)criod. 
Any one now visiting a well-stocked English aviary would 
certainly pick out as the tnost distinct kinds, the massive Hunt, 
the Carrier with its wonderfully elongated beak and great 
wattles, the Barb with its short broad beak and eye-wattles, 
the short-faced Tumbler with its small conical beak, the 
Pouter with its great crop, long legs and Ixxly, the Fantail 
with its upraised, widely-expanded, well-feathered tail, the 
Turbit with its frill and short blunt beak, and the Jacobin 
with his hood. Now, if this same person could have viewed 
the pigeons kept before 1600 by Akbcr Khan in India aud 
by Aldrovandi in Europe, ho would have seen the Jacobin 
with a less perfect hood ; the Turbit apjwrently %vithout its 
frill ; the Pouter with shorter legs, and in every way less 
remarkable — that is, if Aldrovandi’s Pouter resembled the old 
German kind ; the Eantail would have been far less singular 
in appearance, and would have had much fewer feathers in its 
tail ; he would have seen excellent flying Tumblers, but he 
would in vain have looked for the marvellous short-faced 
breeds ; ho would have seen birds allied to Barbs, but it is 
extremely doubtful whether he would have met with our 
actual Barbs ; and lastly, he would have found Carriei-s with 
beaks and wattle incomparably less developed than in our 
English Carriers. He might have clas8e<l most of the breeds 
in the same groups as at present ; but the differences lx;tween 
the groups were then far less strongly pronounced than at 
present. In short, the several breeds had at this early period 
not diverged in so great a degree as now from their alxiriginal 
t'ommou parent, the wild rock-pigeon. 

jlfanner of Formation of the chief Racet. 

Wo will now consider more closely the probable steps by 
which the chief races have been formed. As long as pigeons 
are kept semi-domesticated in dovecots in their native country, 
without any care in selecting and matching them, they are 
liable to little more variation than the wild C. livta, namely, 
in the wings becoming chequered with black, in the croup 
Ixjing blue or white, and in the size of the body. When, 
however, dovecot- pigeons are transported into diversified 
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countrieH, such as Sierra Leone, the Malay archipelago, and 
Madeira, they are exposed to new conditions of life; and 
api>arently in consequence vary in a somewhat greater degree. 
When closely confined, either for the pleasure of watching 
them, or to prevent their straying, they must bo exposed, 
even in their native climate, to considerably different con- 
ditions ; for they cannot obtain their natural diversity of 
food; and, what is probably more important, they are 
abundantly fed, whilst debarred from taking much exercise. 
Under these circumstances we might expect to find, from the 
analogy of all other domesticated animals, a greater amount 
of individual variability than with the wild pigeon ; and this 
is the case. The want of exercise apparently tends to reduce 
the size of the feet and organs of flight ; and then, from the 
law of correlation of growth, the beak apjiarently l^ecomcs 
affected. From what wo now see occasionally taking place in 
our aviaries, wo may conclude that sudden variations or 
sports, such as the ap|)earance of a crest of feathers on the 
head, of feathered feet, of a new shade of colour, of an addi- 
tional feather in the tail or wing, would occur at rare intervals 
during the many centuries which have elapsed since the pigeon 
was first domesticated. At the present day such “ sports ” 
are generally rejected as blemishes ; and there is so much 
mj*stery in the breeding of pigeons that, if a valuable sport 
did occur, its history would often bo concealed. Before the 
last hundred and fifty years, there is hardly a chance of the 
history of any such sport having been recorded. But it by 
no means follows from this that such sports in former times, 
when the pigeon had undergone much less variation, would 
have been rejected. Wo are profoundly ignorant of the cause 
of each sudden and apparently spontaneous variation, as well 
as of the infinitely numerous shades of difference between the 
binls of the same family. But in a future chapter we shall 
see that all such variations appear to bo the indirect result of 
changes of some kind in the conditions of life. 

Hence, after a long course of domestication, wo might 
expect to see in the pigeon much individual variability, and 
occasional sudden variations, as well as slight modifications 
from the lessened use of certain juirts, together with the 
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offocte of correlation of growth. But without selection all 
this would produce only a trifling or no result; for without 
such aid difforonces of all kinds would, from the two following 
causes, soon disappear. In a healthy and vigorous lot of 
pigeons many more young binls are killeil for food or die than 
are reared to maturity ; so that an individual having any 
peculiar character, if not selected, would run a good chance of 
being destroyed ; and if not destroyed, the peculiarity in 
question would generally he obliterated by free intercrossing. 
It might, however, occasionally happen that the same varia- 
tion repeatedly occurred, owing to the action of peculiar and 
uniform conditions of life, and in this case it would prevail 
independently of selection. But when selection is brought 
into play all is changed ; for this is the foundation-stone in 
the formation of now races ; and with the pigeon, circum- 
stances, as we have already seen, are eminently favourable for 
selection. When a bird presenting some conspicuous vari- 
ation has been preserved, and its offspring have been selected, 
carefully matched, and again propagated, and so onwards 
during successive generations, the principle is so obvious that 
nothing more need be said about it. This may be called 
methodical eelection, for the breeder has a distinct object in 
■view, namely, to preserve some character which has actually 
appeared ; or to create some improvement already pictured in 
his mind. 

Another form of selection has hardly been noticed by those 
authors who have discussed this subject, but is even more im- 
portant. This form may be called unconscious selection, for 
the breeder selects his birds unconsciously, unintentionally, 
and without method, yet he surely though slowly produces a 
groat result. I refer to the effects which follow fi'om each 
fancier at first procuring and afterwards rearing as good birds 
as he can, according to his skill, and according to the standard 
of excellence at each successive period. He does not wish 
permanently to modify the brood ; he does not look to the 
distant future, or speculate on the final result of the slow 
accumulation during many generations of successive slight 
changes ; he is content if he possesses a good stock, and more 
than content if ho can beat his rivals. The fancier in the 
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time of Aldrovandi, when in the year 1600 he admired his 
own Jacobins, Pouters, or Carriers, never reflected what their 
descendants in the year 1860 would become : he would have 
been astonished could he have seen our Jacobins, our improved 
English Carriers, and our Pouters ; he would probably have 
denied that they were the descendants of his own once- 
admired stock, and he would perhaps not have valued 
them, for no other reason, as was written in 176,5, “than 
because they were not like what used to be thought good 
when he was in the fancy.” No one will attribute the 
lengthened beak of the Carrier, the shortened Ijeak of the 
Short-faced Tumbler, the lengthened leg of the Pouter, the 
more perfectly enclosed hood of the Jacobin, See ., — changes 
effected since the time of Aldrovandi, or even since a much 
later jwriod, — to the direct and immediato action of the con- 
ditions of life. For these several races have been modified in 
various and even in directly opposite way.'*, though kept 
under the same climate and treated in all respects in as nearly 
uniform a manner as possible. Each slight change in the 
length or shortness of the beak, in the length of leg. See., has 
no doubt been indirectly and remotely catised by s<.)me change 
in the conditions to which the bird has been subjected, but 
we must attribute the final result, as is manifest in those 
cases of which wo have any historical record, to the con- 
tinued selection and accumulation of many slight successive 
variations. 

The action of unconscious selection, as far as pigeons are 
concerned, de))ends on a universal principle in human nature, 
namely, on our rivalry, and desire to outdo our neighbours. 
We see this in every fleeting fashion, oven in our dress, and 
it lends the fancier to endeavour to exaggerate everj’ pecu- 
liarity in his breeds. A great authority on pigeons,^* says, 
“ Fanciers do not and will not admire a medium standard, 
that is, half and half, which is neither here nor there, but 
admire extremes.” After remarking that the fancier of Short- 
faced Beard Tumblers wishes for a very short beak, and that 
the fancier of Long-faced Beard Tumblers wishes for a very 

« Eatun'i ‘TrwiliK on Pigeon*,’ 1858, p. 86. 
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long toak, he says, with respect to one of infemediate length, 
“ Don't deceive yonrself. Do you suppose for a moment the 
short or the long-faced fancier would accept such a bird as a 
gift? Certainly not; the short-faced fancier could see no 
beauty in it ; the long-faced fancier would swear there was 
no use in it, Ac.” In these comical passages, written seriously, 
wo see the principle which has ever guided fanciers, and has 
led to such great modifications in all the domestic races which 
are valued solely for their beauty or curiosity. 

Fashions in pigeon-breeding endure for long periods; we 
cannot change the structure of a bird as quickly as we can the 
fashion of our dress. In the time of Aldrovandi, no doubt 
the more the pouter inflated liis crop, the more he was valued. 
Nevertheless, fashions do to a certain extent change ; first one 
point of structure and then another is attended to ; or different 
breeds are admired at different times and in different coun- 
tries. As the author just quoted remarks, “ the fancy ebbs 
and flows ; a thorough fancier now-a-days never stoops to 
breed toy-birds;” yet these very “ toys” are now most care- 
fully bred in Germany. Breeds which at the present time 
are highly valued in India are considered worthless in England. 
No doubt, when breeds are neglected, they degenerate ; still 
we may believe that, as long as they are kept under the same 
conditions of life, characters once gainerl will be partially 
retained for a long time, and may form the starting-point for 
a future course of selection. 

Let it not bo objected to this view of the action of uncon- 
scious selection that fanciers would not oliscrve or care for 
extremely slight differences. Those alone who have associated 
with fanciers can bo thoroughly aware of their accurate 
ixiwors of discrimination acquired by long practice, and of the 
care and labour which they bestow on their birds. I have 
known a fancier deliberately study his birds day after day to 
settle which to match together and which to reject. Observe 
how diflicnlt the subject appears to one of the most eminent 
and oxi>erienced fanciers. Mr. Eaton, the winner of many 
prizes, says, “ I would here particularly guard you against 
keeping too great a variety of pigeons, otherwise you will 
know a little about all the kinds, but notliing about one as it 
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ought to be known.” “ It is possible there may be a few 
fanciers that have a good general knowledge of the several 
fancy pigeons, but there are many who labour under the 
delusion of supposing they know what they do not.” Speaking 
exclusively of one sub-variety of one race, namely, the short- 
faced almond tumbler, and after saying that some fanciers 
sacrifice every property to obtain a good head and beak, and 
that other fanciers sacrifice everything for plumage, he 
remarks : “ Some young fanciers who are over covetous go in 
for all the five properties at once, and they have their reward 
by getting nothing.” In India, as I hear from Mr. Blyth. 
pigeons are likewise selected and matched with the greatest 
care. We must not judge of the slight divergences from 
existing varieties which would have been valuetl in ancient 
days, by those which are now valued after the formation of so 
many races, each with its own standard of perfection, kept 
uniform by our numerous Exhibitions. The ambition of the 
most energetic fancier may be fully satisfied by the difficulty 
of excelling other fanciers in the breeds already established, 
without trying to form a new one. 

A difficulty w'ith respect to the power of selection will 
perhaps already liavo occurred to the reader, namely, what 
could have led fanciers first to attempt to make such singular 
breetls as Pouters, Fantails, Carriers, &c. ? But it is this very 
diflaculty which the principle of unconscious selection ro- 
moves. Undoubtedly no fancier ever did intentionally make 
such an attempt. All that wo need suppose is tliat a 
variation occun^ sufficiently marked to catch tlio dis- 
criminating eye of some ancient fancier, and then unconscious 
selection carried on for many generations, that is, the wish 
of succeeding fanciers to excel their rivals, would do tho 
rest. In the case of tho Fan tail we may sup]H>se that tho 
first progenitor of tho breed had a tail only slightly erected, 
as may now bo seen in certain Runts,'** with some increase in 
the number of the tail-feathers, as now occasionally occurs 
with Kuns, In the Ciise of tho Pouter wo may supi>oBe that 

“ Su Nenmeinter’j figure of the Florence Runt, Ub. 13, in ‘ Diu Gnnt* 
Jer Tnnbenzucht.’ 
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some bird inOated its crop a little more than other pigeons, 
as is now the case in a slight degree with the cesophagus of 
the Tnrbit. We do not know the origin of the common 
Tumbler, but we may suppose that a bird was bom with 
some affection of the brain, lemling it to make somersaults in 
the air :« and before the year 1600 pigeons remarkable for 
their diversified maiinoi- of flight were much valued in India, 
and by the order of the Emperor Akber Khan were sedulously 
trained and carefully matched. 

In the foregoing cases we have supposed that a sudden 
variation, conspicuous enough to catch a fancier's eye, first 
appearetl; but even this degree of abmptness in the process 
of variation is not necessary for the formation of a now bi-ood. 
When the same kind of pigeon has been kept pure, and has 
been bre.1 during a long period by two or more fanciers, 
slight differences in the strain can often be recognized. 
Thus I have seen first-rate Jacobins in one man’s possession 
which certainly differed slightly in several characters from 
those kept hy another. I potaessed some excellent Barbs 
descended from a pair which had won a prize, and another 
lot descended from a stock formerly kept by that famous 
fancier Sir John Sebright, and those plainly differed in the 
form of the beak ; but the differences were so slight that 
they could hardly be given by words. Again, the com- 
mon English and Dutch Tumbler differ in a somewhat 
greater degree, both in length of beak and shape of head. 
WTmt first caused these slight differences cannot be ex]>lained 
any more than why one man has a long nose and another a 
short one. In the strains long kept distinct by different 
fanciers, such differences are so common that they cannot be 
accounted for by the accident of the birds first chosen for 
breeding having been origin .lly as different as they now are. 
The explanation no doubt lies in selection of a slightly 
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two fanciers have exactly the Fame taste, and consequently 
no two, in choosing and carefully matching their birds, 
prefer or select exactly the same. As each man naturally 
admires his own birds, he goes on cwntinually exaggerating 
by selection whntever slight pconliarities they may possess. 
This will more especially happen with fanciers living in 
different countries, who do not compare their stocks or sira 
at a common standard of perfection. Thus, when a mere 
strain has once been formed, uncxmscions selection steadily 
tends to augment the amount of difference, and thus converts 
the strain into a snb-hreed and this ultimately into a well- 
marked breed or race. 

The principle of correlation of growth should never be lost 
sight of. Most pigeons have small feet, apparently caused 
hy their lessen^ use, and from correlation, as it would 
appear, their beaks have likewise become reduced in length. 
The beak is a conspicuous organ, and, as soon as it had thus 
become perceptibly shortened, fanciers would almost certainly 
strive to reduce it still more by the continued selection of 
birds with the shortest beaks ; whilst at the same time other 
fanciers, as we know has actually been the case, would in 
other sub-breeds, strive to increase its length. With the 
increased length of the beak, the tongue becomes greatly 
lengthened, as do the eyelids with the increased development 
of the eye-wattles ; with the rednceil or increased size of the 
feet, the number of the scutell® vary ; with the length of the 
wing, the number of the primary wing-feathers differ; and 
with the increased length of the body in the pouter the 
number of the sacral vertebrae is augmented. These im- 
portant and correlated differences of structure do not in- 
variably characterise any breed ; but if they had been 
attended to and selected with as much care as the mote 
oonspicuoui external differences, there can hardly he a doubt 
that they would have been rendered constant. Fanciers 
could assuredly have made a race of Tumblers with nine 
instead of ten primary wing-feathers, seeing how often the 
number nine appears without any wish on their part, and 
indeed in the case of the white-winged varieties in opposition 
to their wish. In a similar manner, if the vertebrm had 
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been visible and had been attended to by fanciers, assureilly 
an additional numlnsr might easily have been fixed in the 
router. If these latter characteni had once been rendered 
constant, we should never have suspected that they had at 
first been highly variable, or that they had arisen from 
correlation, 4n the one case with the shortness of the wings, 
and in the other case with the length of the body. 

In order to understand how the chief domestic races have 
become distinctly separated from each other, it is important 
to bear in mind, that fanciers constantly try to breed from 
the best birds, and consequently that those which are inferior 
in the requisite qualities are in each generation neglected ; 
BO that after a time the loss improved parent-stocks and 
many subsequently formed intermediate grades become ex- 
tinct. Thi.s has occurred in the case of the I’outcr, Turbit, 
an<l Trumpeter, for these highly improved breeds are now 
left without any links closely connecting them either with 
each other or with the aboriginal rock-pigeon. In other 
countries, indeed, where the same care has not been applied, 
or where the same fashion has not prevailed, the earlier 
forms may long remain unaltered, or altered only in a slight 
degree, and wo are thus sometimes enabled to recover tlie 
connecting links. This is the case in I’ersia and India with 
the Tumbler and Carrier, which there differ but slightly from 
the rock-pigeon in the proportions of their beaks. So again 
in Java, the Fantail sometimes has only fourteen caudal 
feathers, and the tail is much less elevated and expanded 
than in our improved birds; so that the Java bird forms a 
link between a first-rat© Fantail and the rock-pigeon. 

Occasionally a breeil may bo retained for some particular 
ijuality in a nearly unalterecl condition in the same country, 
together with highly modified off-shoots or sub-breeds which 
are valued for some distinct property. AVe see this ex- 
emplified in England, where the common Tumbler, which is 
valued only for its flight, does not differ much from its 
jiarent form, the Eastern 'lAimblcr ; whereas the Short-faced 
Tumbler has been prodigiously modified, from being valued, 
not for its flight, but for other qualities. But the common- 
flying Tumbler of Euroi>© has already begun to branch out 
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into slightly different sub-breeds, such as the common 
English Tumbler, the Dutch Roller, the Glasgow Ilouse- 
tumblcr, and the Long-faced Beard Tumbler. Ac. ; and in the 
course of centuries, unless fashions greatly change, these sub- 
broods will diverge through the slow and insensible process 
of uuc mscious selection, and l.>ecome modified, in a greater 
and greater degree. After a time the perfectly graduated 
links which now connect all those sub-broods together, will 
be lost, for there would be no object and much diflSculty in 
retaining such a host of intermediate sub-varieties. 

The piinciple of divergence, together with the extinction 
of the many previously existing intermediate forms, is so 
important for understanding the origin of domestic races, as 
well as of species in a state of nature, that I will enlarge a 
little more on this subject. Our third main group includes 
Carriers, Barbs, and Runts, which arc plainly related to one 
another, yet wonderfully distinct in several important cha- 
racters. According to the view given in the last chapter, 
these three races have probably descended from an unknown 
race having an intermediate character, and this race from the 
rock-pigeon. Their characteristic differences are believed to 
bo duo to different breeders having at an early periotl admired 
different points of structure ; and then, on the acknowledged 
principle of admiring extremes, having gone on breeding, 
without any thought of the future, as good birds as they 
could,— Carrier-fanciers preferring long Ixjaks with much 
wattle,— Barb-fanciers preferring short thick beaks with 
nmeh eye-wattle,— and Runt-fanciers not caring about the 
beak or wattle, but only for the size and weight of the body. 
This process would have loil to the neglect and final extinc- 
tion of the earlier, inferior, and intermediate birds; and thus 
it has come to jmss, that in Europe those three races are now 
so extraordinarily distinct from each other. But in the East, 
whence they were oiiginally brought, the fashion has been 
different, and wo there see breeds which connect the highly 
modified English Carrier with the rock-pigeon, and others 
which to a certain extent connect Carriers and Runts. Look- 
ing back to tlu3 time of Aldrovandi, we find that there 
existed in Euroiw, before the year KKM), four breeds which 
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were closely allied to Carriers and Barbs, but which competent 
authorities cannot now identify with our present Barte and 
Carriers : nor can Aldrovandi’s Bunts be identified with our 
present Bunts. These four breeds certainly did not differ 
from each other nearly so much as do our existing English 
Carriers, Bari®, and Bunts. All this is exactly what might 
have been anticipated. If we could collect all the pigeons 
which have ever lived, from l)efore the time of the Bomans 
to the present day, we should be able to group them in 
several lines, diverging from the parent rock pigeon. Each 
line would consist of almost insensible steps, occasionally 
broken by some slightly greater variation or sport, and each 
would culminate in one of our present highly modified forms. 
Of the many former connecting links, some would be found 
to have become absolutely extinct without having left any 
issue, whilst others, though extinct, would bo recognized as 
the progenitors of the existing races. 

I have heard it remarked as a strange circumstance that 
we occasionally hear of the local or complete extinction of 
domestic races, w'hilst wo hear nothing of their origin. How, 
it has been asked, can these losses he compensated, and more 
than compensated, for wo know that with almost all domes- 
ticated animals the races have largely increased in numljer 
since the time of the Bomans ? But on the view here given, 
we can understand this ajiparent contradiction. The ex- 
tinction of a race within historical times is an event likely 
to bo noticed ; but its gradual and scarcely sensible modifi- 
cation through unconscious selection, and its sul>sequent 
divergence, either in the same or more commonly in distant 
countries, in*o two or more strains, and their gradual conver- 
sion into sub-breeds, and those into well-marked breeds are 
events which would rarely be noticed. The death of a tree, 
that has attained gigantic dimensions, is recorded ; the slow 
growth of smaller trees and their increase in number excite 
no attention. 

In accordance with the belief in the great power of selection, 
and of the little direct power of change*! conditions of life, 
except in causing general variability or plasticity of organisa- 
tion, it is not surprising that dovecot-pigeons have remained 
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unnltcrofl from time immemorial ; and that some toy-pigeons, 
which differ in little else Ixssides colour from the dovecot- 
pigeon, have retained the same character for several centuries. 
For when one of these toy-pigeons had once become beautifully 
and symmetrically colounsl, — when, for instance, a Spot had 
Iteen produced with the crown of its head, its tail, and tail- 
coverts of a uniform colour, the rest of the body being snow- 
white,— no alteration or improvement would be desired. On 
the other hand, it is not surprising tliat during this same 
interval of time 6ur highly -bred pigeons have undergone an 
astonishing amount of change; for in regard to them there 
is no defined limit to the wish of the fancier, and there is no 
known limit to the variability of their characters. What is 
there to stop the fancier desiring to give to his Carrier a 
longer and longer beak, or to his Tumbler a shorter and 
shorter beak ? nor has the extreme limit of variability in the 
beak, if there be any such limit, as yet been reached. Not- 
withstanding the great improvement effectwl within recent 
times in the Short-faced Almond Tumbler, Mr. Faton remarks, 
“ the field is still as open for fresh competitors as it was one 
hundred 3 ’oars ago but this is ]>crhaps an exaggerated 
assertion, for the young of all highlj'-improved fancy birds 
are extremely liable to disease and death. 

I have heard it objected that the formation of the several 
domestic races of the pigeon throws no light on the origin of 
the wild species of the Columhidre, Itecatise their differences 
are not of the same nature. The domestic races, for instance 
do not differ, or differ hardlj’ at all, in the relative lengths 
and shape of the primary wing-feathers, in the relative 
length of the hind toe, or in habits of life, as in roosting and 
building in trees. But the above objection shows how oom- 
pletelj- the principle of selection has Isjon misunderstood. It 
is not likely that characters selected bj' the caprice of man 
should resemble differences preserved under natural conditions 
either from l>eing of direct servic-e to each species, or from 
standing in correlation with other modified and serviceable 
structures. Until man selects birds differing in the relative 
length of the wing-feathers or toes, «&c., no sensible change 
in these parts should be expected. Nor could man do anything 
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unlfss these parts happened to vary under domestication: 
1 do not jKwitively assert that this is the case, although I 
have seen traces of such variability in the wing-feathers, and 
certainly in the tail-feathers. It would bo a strange fact if 
the relative length of the hind toe should never vary, seeing 
how variable the foot is both in size and in the number of 
the scutclla:. With respect to the domestic races not roosting 
or building in trees, it is obvious that fanciers would never 
attend to or select such changes in habits ; but we have soon 
that the pigeons in Egypt, which do not for some reason 
like settling on the low mud hovels of the natives, are led, 
api>arently by compulsion, to perch in crowds on the trees. 
V\ e may even afBrm that, if our rtomestic races had become 
greatly modified in any of the above specified respects, and it 
could bo shown that fanciers had never attended to such 
points, or that they did not stand in correlation with other 
selected characters, the fact, on the principles advocated in 
this chapter, would have ofiered a serious difficulty. 

Let us briefly sum up the last two chapters on the pigeon. 
We may conclude with confidence that all the domestic races, 
notwithstanding their great amount of difference, are de- 
scended from the Columba litia, including under this name 
certain wild races. But the differences between the latter 
throw no light whatever on the characters which distinguish 
the domestic races. In each breed or sub-breed the individual 
birds are more variable than birds in a state of nature ; and 
(x^casionally they vary in a sudden and stronglj'-marked 
manner. This plasticity of organization apparently results 
from changed conditions of life. Disuse has reduced certain 
parts of the liody. Correlation of growth so ties the organisa- 
tion together, that when one part varies other parts vary at 
the some time. When several breeds have once been formed, 
their intercrossing aids the progress of modification, and has 
even produced now sub-breeds. But as, in the construction 
of a building, mere stones or bricks are of little avail without 
the builder’s ait, so, in the production of new races, selection 
has been the presiding jiowcr. Fanciers can act by selection 
on excessively slight individual differences, as well as on 
those greater differences which are called sports. Selection 
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18 followed methodically when the fancier tries to improve 
and modify a breed according to a prefixed standard of excel- 
lence; or he acts unmethodically and unconsciously, by 
merely tiying to rear as good birds as he can, without any 
wish or intention to alter the breed. The progress of 
selection almost inevitably loads to the neglect and ultimate 
extinction of the earlier and less improved forms, as well as 
of many intermediate links in each lung line of descent. 
Thus it has come to pass that most of our present races are 
so marvellously distinct from each other, and from the 
aboriginal rock-pigeon. 
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lEP DESCItlPTIOSS OP THE CHIEF BREEDS — AUGl'MENTS IN FAVOVB OP 
THEIR DESCENT PROM 3EVKIUL SPECTES— ARGUMENTS IN FAVOUR OF ALL 
THE UREEDS HAVING DESCENDED FROM 0 4LLUS BANKtVA — REVERSION TO 
THE PARE-NT-STOCK IN COLOUR — ANALOGOUS VARIATIONS — ANCIENT 
HISTORY OF THE FOWL— EXTERNAL DIFFERENCES BETWEEN THE SEVERAL 
BREEDS — EGOS — CHICKENS — SECONDARY SEXUAL CHARACTERS— WING- AND 
TAIL- FEATHERS, VOICE, DISPOSITION, BTC. — 08TEOLOGICAL DIFFERENCES 
IN THE SKULL, VERTEBR.E, ETC. — EFFECTS OF USE AND DISUSE ON 
CERTAIN PARTS— CORRELATION OF GROWTH. 



As some naturalists may not bo familiar with the chief breeds 
of the fowl, it will be advisable to give a condensed descrip- 
tion of them.* From what I have read and seen of specimens 
brought from several quarters of the world, I believe that 
most of the chief kinds have boon imported into England, but 
many sub-breeds are probably still unknown hero. The 
following discussion on the origin of the various breeds and 
on their characteristic differences does not pretend to com- 
pleteness, but may be of some interest to the naturalist. The 
classification of the breeds cannot, as far as I can see, be made 
natural. They difler from each other in different degrees, and 
do not afford characters in subordination to each other, by 
which they can be ranked in group under group. They seem 
all to have diverged by independent and different roads from 
a single ty|ie. Each chief breed includes differently coloured 
sub-varieties, most of which can be truly propagated, but it 
would be superfluous to dcscrilio them. I have classed the 



various crested fowls as sub-breeds under the Polish fowl ; 



' I have drawn up thU brief evnop- 
»ie from various sources, but chietiy 
from information given me by Mr. 
Tegetmeier. This gentleman has 
kindly looked through this chapter; 



id from his weli-know 






fblly trusted. Mr. Tegetmeier has 



likewise assisted me in every possible 
wav in obtaining fur me ini'urmation 
ani s|>ecimons. I must not iet this 
opportunity pass without expressing 
rov cordial thanks to Mr. B. P. Brent, 
a well-known writer on poultry, for 
continuous assistance and the gilt of 
many specimens. 
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but I have great doubts whether this is a natural arrange- 
ment, showing true affinity or blood relationship. It is 
scarcely possible to avoid laying stress on the commonness of 
a breeil ; and if certain foreign sub-brecils had been largely 
kept in this country they would perhaps have been raisetl to 
the rank of main-breeds. Several breeds are abnormal in 
character; that is, they differ in certain points from all wild 
Gallinaceous birds. At first I made a division of the breeds 
into normal and abnormal, but the result was wholly unsatis- 
factory. * 

1. Game Breed. — This may be considered as the typical breed, as 
it deviates only slightly from the wild UiiUmhankimt.uT, as perhaps 
more correctly named, Beak strong; comb single and 
upright. Spure long and sharp. Feathers closely appressed to the 
body. Tail with the normal number of 14 feathers. Eggs often 
pale buff. Disposition indomitably courageous, exhibited even in 
the hens and chickena An unusual numter of differently coloured 
varieties e^pt, such as black and brown-breasted reds, duckwings, 
blacks, whites, piles, Ac., with their 1^ of various colours. 

2. Malay Breed. — Body of great size, with head, neck, and legs 
elongated ; carriage erect ; tail small, sloping downwards, generally 
formed of 16 feathers ; comb and wattle small; ear-lobe and face 
red ; skin yellowish ; feathers closely appressed to the body ; neck- 
hackles short, narrow, and hard. Eggs often pale buff. Chickens 
feather late. Disposition savage. Of Eastern origin. 

3. Cochin, OR Shangai Breed. — Size great; wing feathers short, 

awhed, much hidden in the soft downy plumage ; terely cajiable of 
flight ; tail short, generally formed of 16 feathers, develo]>ed at a 
late period in the young males ; legs thick, feathered ; spurs short, 
thick; nail of middle toe flat and broad; an additional toe not 
rarely developed ; skin yellowish. Comband wattle well developed. 
Skull with deep medial furrow ; occipital foramen, sub-triangular, 
vertically elongated. Voice peculiar. rough, buff-coloured 

Disposition extremely quiet. Of Chinese origin. 

4. Dorking Breed. — Size great; body square, compact; feet 
with an additional toe ; comb well developed, but varies much in 
form ; wattles well developed ; colour of plumage various, ^ull 
remarkably broad between the orbits. Of English origin. 

The white Dorking may be considered as a distinct sub-breed, 
being a less massive bird. 

5. Spanish Breed (fig 30). — Tall, with stately carriage ; tarsi 
long ; comb single, deeply serrated, of immense size ; wattles largely 
develoncd ; the large ear-lolies and sides of lace white. Plumage black 
glossed with green. Do not incubate. Tender in constitution, 
the comb being often injured by frost Eggs white, smooth, of 
largo size. Chickens fearer late, but the young cocks show their 
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nuusculino characters, and crow at an early age. Of Mediterranean 
origin. 

The Andalusians may be ranked as a sub-breed : they are of a 
slaty-blue colour, and their chickens are well feathered. A smaller, 
short-legged Butch sub-breed has been described by some authors 
as distinct 



Klg. aO.-SjMuilsii KuwL 

6. IIambuhoh Bused (fig. 31). — Size moderate ; comb flat, pro- 
duced Ijackwards, covered with numerous small iwints ; wattle of 
moderate dimensions; ear lota white; legs blueish, thin. Bo not 
incul>ate. Skull, with the tips of the ascending branches of the 
premaxillary and with the nasal bones standing a little separate 
from each other ; anterior margin of the frontal bones less depressed 
than usual. 
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There are two sub-breeds ; the tpanglrd Hamburgh, of English 
origin, with the tips of the feathers marked with a dark spot ; and 
the pencilM Hamburgh, of Dutch origin, with dark transverse lines 
acro.ss each feather, and with the body rather smaller. Both these 
sub-breeds 'include gold and silver varieties, as well as some other 
sub-varieties. Black Hamburghs have been produced by a cross 
with the Spanish breed. 

7. Cbestbd OB Polish Bkbed (fig. 32).— Head with a large, 
rounded crest of feathers, supported on a hemispherical protuberance 



of the frontal bones,which includes the anterior part of the brain. 
The ascending branches of premaxillary bones and the inner nasal 
processes are much shortened. The orifice of the nostrils raised 
and crescentic. Beak short. Comb absent, or small and of cre- 
scentic shaito ; wattles either present or replaced by a beard-like 
taft of feathers. Legs leaden-blue. Sexual differences ap]x:ar late 
in life. Do not incubate. There are several beautiful varieties 
which difier in colour and slightly in other respects. 
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The following Kub-broeds agree in having a crest, more or lees 
developed, with the comb, when present, of crescentic shape. The 
sknll presents nearly the same remarkable pccnliarities of structure 
as in the true Polish fowl 

Sub-breed (o) StiH'int . — A Turkish breed, resembling white 
Polish fowls with a large crest and beard, with short and well- 



Flg. 3J.-Pl.ll«h Fowl 

feathered lem. The tail is furnished with additional sickle feathers. 
Do not incubate.* 

Sub-breed (6) Ptarmigan !. — An inferior breed closely allied to 



* The best sccoant of Soltans is by kindness the examination of some 
Mias Watts in ‘ The Poultry Yard.’ specimens of this breed. 

1856, p. 79. 1 owe to Mr. Brent’s 
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the last, white, rather small, legs mnch feathered, with the crest 
pointed; comb small, cupped ; wattles small. 

Sub-breed (e) Ohouwlookii . — Another Turkish breed having an 
extraordinary appearance ; block and tailless ; crest and Ixjard large ; 
legs feather^. The inner processes of the two nasal bones come 
into contact with each other, owing to the complete alwrtion of the 
ascending branches of the premaxillaries. I have seen an allied 
white, tailless breed from Turkey. 

Sulvbrecd (d) CretK-caeur.—A French breed of largo size, liarely 
capable of fli;^t, with short black legs, head crested, comb produced 
into two points or horns, sometimes a little branched like the horns 
of a stag; both beard and wattles present. Eggs large. Disposition 
quiet.* 

Sub-breed (e) //erned /oirf.— With a small crest; comb produced 
into two great points, supported on two bony protuberances. 

Sulvbreed ^ ) Uoiuian. — A French breed ; of moderate size, short- 
legged with five toes, well developed ; phimage invariably mottled 
with black, white, and straw-yellow ; head furnished with a crest, on 
a triple comb placed transversely ; both wattles and lieard present.* 

Sul>-breed (</) OudJei htuU . — No comb, head said to lie surmounted 
by a longitudinal crest of soft velvety feathers ; nostrils said to be 
crescentic; wattles well developed; legs feathered; colour black. 
From North America. The Breda fowl seems to bo closely allied to 
the Guelderland. 

8. Bantam Bbeid.— Originally from Japan,* characterised by 
small size alone ; carriage bold and erect. There are several suIh 
breod.s, such as the Cochin, Game, and Sebright Bantams, some of 
which have lioon rccentiy formed by various crosses. The Block 
Bantam has a differently shaped skull, with the occipital foramen 
like tliat of the ODcliin fowl. 

9. ItuMPLMS Fowls.— T hese are so variable in char^ter* t^t 
they hardly deserve to be called a breed. Any one who will examine 
the caudal vertebrte will see how monstrous the breed is, 

10. Cbeepers ob Jl'Mpebs.— These are characterized by an almost 
monstrous shortness of legs, so tliat they move by jumping rather 
than by walking; they are said not to scratch up the ground. 1 
have examined a Burmese variety, wiiich had a skull of rather 
unusual sha]>e. 

11. Fbizzled ob Caffbe Fowls.— Not uncommon in India, with 
the feathers curling liackwards, and with the primary feathers of 
the wing and tail imperfect ; periosteum of bones black. 



• A goiKl deMription, with figures, 
U given uf this sub-breed in the 
‘Journnl of Horticulture,' June 10th, 

1862, p. 206. 



fjortlci 



figures, is informed by Mr. Birch of tl 



ticulture,’ June 3rd, 1862, p. 186. 



two-homed. 
VOL. I. 



‘ OrnnmenUl and Domestic Poul- 
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12. Silk Fowls.— Feathers silky, with the primary winp and 
tail-feathers imperfect ; skin and periosteum of tones hlaek ; comb 
and wattles dark lendcn-bhie; enr-ln|i()ets tinged with blue; legs 
thin, often furnished with an additional too. Size rather small. 

13. Sooty Fowi-s. — An Indian breed, having the peculiar appear* 
anco of a white bird smearoil with soot, with black skin and 
periosteum. The hens alone are thus characterised. 

From this sj-nopsis we see that the several breeds differ 
considerably, and they would have been nearly as interesting 
for us as pigeons, if there had been equally good evidence 
that all had descended from one parent-species. Most fanciers 
believe that they are descended from several primitive stocks. 
The llev. E. S. Dixon ’ argues strongly on this side of the 
question; and one fancier even denounces the opposite con- 
clusion by asking, “ Do we not perceive pervading this spirit, 
the spirit of the Dei$l f ” Most naturalists, with the exception 
of a few’, such as Temmincfc, believe that all the breeds have 
proceeded from a single species ; but authority on such a point 
goes for little. Fanciers look to all parts of the world as the 
possible sources of their unknown stocks ; thus ignoring the 
laws of geographical distribution. They know well that the 
several kinds breed truly even in colour. They assert, but, as 
wo shall see, on very weak grounds, that most of the bre^s 
are extremely ancient. They are strongly impressed with the 
great difference between the chief kinds, and they ask with 
fijrce, can differences in climate, food, or treatment have pro- 
duced birds so different as the black stately Spanish, the 
diminutive elegant Bantam, the heavy Cochin with its many 
peculiarities, and the Tolish fowl with its great top-knot and 
protuberant skull ? But fanciers, whilst a(lmitting and even 
overrating the effects of crossing the various broods, do not 
sufficiently regard the probability of the occasional birth, 
during the c-ourso of centuries, of birds with abnormal and 
hereditary peculiarities ; they overlook the effects of correla- 
tion of growth— of the long-continued use and disuse of j)arts, 
and of some direct result from changed fcxxl and climate, 
though on this latter head I have found no sufficient evidence; 
and lastly, they all, as far as I know, entirely overlook the all- 
important subject of unconscious or unmethodical selection, 

’ ‘ OmaineDUl and Domeatic Poultry,' 1848. 
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though they are well aware that their birds differ individually 
and that by selecting the best birds for a few generations they, 
can improve their stocks. 

An amateur writes " as follows : “ The fact that poultry 

have until lately received but little attention at the hands of 
the fancier, and l>een entirely confined to the domains of the 
producer for the market, would alone suggest the improlja- 
bility of that constant and unremitting attention having been 
observed in breetling, which is requisite to the consummating 
in the offspring of any two birds transmittablo forms not 
exhibited by the parents.” This at first sight appears true. 
But in a future chapter on Selection, abundant facts will be 
given showing not only that careful breetling, but that actual 
selection was practised during ancient periods, and b}- Iwrely 
civilized races of man. In the case of the fowl I can adduce 
no direct facts showing that selection was anciently practisetl ; 
but the Romans at the commencement of the Christian era 
kept six or seven breeds, and Columella “ particularly i-ecom- 
mends as the liest, those sorts that have five toes and white 
ears.” ’ In the fifteenth century several breeds were known 
and described in Europe ; and in China, at nearly the same 
period, seven kinds wore named. A more striking case is that 
at present, in one of the Philippine Islands, the scmi-barbarous 
inhabitants have distinct native names for no loss than nine 
sub-breeds of the Game fowl.*® Azara,'* who wrote towards 
the close of the last century, states that in the interior j>arts 
of South America, -whore I should not have expected that the 
least care would have been taken of poultry, a black-skinned 
and black-lioued breed is kept, from being considered fertile 
and its flesh good for sick jiersons. Now every one who has 
kejit poultry knows how impossible it is to keep several 
breeds distinct unless the utmost care bo taken in separating 
the sexo-i. Will it then be pretended that those ]>ersous who. 



* Ferguson’s ‘ Illustrated Series of 
Rare aqd Prite Poultry,’ 183-t, p. vl. 
Preface. 

* Ker. E. S. Dixon, in his ‘Orna- 
mental Poultry,’ p. 203, gives an ac- 
count of Colmnella’s work. 

• Mr. Crawfurd ‘ On the Relation _ 



of the Domesticated Animals to Civili- 
zation,’ separately printed, p. 6; Krst 
read before the Rrit. Assoc, at Oxford. 
1860. 

" ‘QuadrupMcs du Paragnav,’ tom, 
it p. 324. 
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in ancient times and in semi-civil izcd countries took pains to 
keep the breeds distinct, and who therefore valued them, 
would not occasionally have destroyed inferior birds and occa- 
sionally have preserved their best birds ? This is all that is 
rccjuired. It is not pretended that any one in ancient times 
intended to form a new breed, or to modify an old breed 
according to some ideal standard of excellence. He who 
cared for iwultry would merely wish to obtain, and afterwards 
to rear, the best birds which he could ; but this occasional 
preservation of the best birds would in the course of time 
mollify the breed, as surely, though by no means as rapidly, 
as does methodical selection at the present day. If one person 
out of a hundred or out of a thousand attendeil to the breeding 
of his birds, this would be sufficient ; for the birds thus tended 
would soon become suiierior to others, and would form a new 
strain ; and this strain would, as explained in the last chapter 
slowly have its characteristic diflerences angniented, and at 
last be converted into a new sul>broed or breed. But breeds 
would often be for a time neglected and would deteriorate ; 
they would, however, partially retain their character, and 
afterwards might again come into fashion and be raised to a 
standard of perfection higher than their former standard ; as 
has actually occurred quite recently with Polish fowls. If, 
however, a breed were utterly neglected, it would become 
extinct, as has recently happened with one of the Polish sub- 
broods. Whenever in the course of past centuries a bird 
appeared with some slight abnormal structure, such as with a 
lark-like crest on its head, it would probably often have boon 
pi-osorved from that love of novelty which leads some i^rsons 
in England to keep i-umpless fowls, and others in India to 
keep frizzled fowls. A:id after a time any such abnormal 
aj>i>earance would be carefully preserved, from being esteemed 
a sign of the purity and excellence of tho breed ; for on this 
principle tho Ifomans eighteen centuries ago valued the fifth 
toe and tho white ear-lobe in their fowls. 

Thus from the occasional appearance of abnormal cha- 
racters, though at first only slight in degree; from tho effects 
of the use and the disuse of parts ; possibly from tho direct 
effects of changed climate and food; from correlation of 
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growth ; from occasional reversions to old and long-hist 
characters ; from the crossing of broods, whon more than 
one had boon formed ; but, above all, from unoonscions 
selection carried on during many generations, there is no 
insuperable difficulty, to the best of my judgment, in believ- 
ing that all the breeds have descended from some one parent- 
source. Can any single species bo named from which wo 
may reasonably suppose that all are descended ? The Galina 
bankira apparently fulfils every requirement. I have already 
given as fair an accimnt as I could of the arguments in 
favour of the multiple origin of the several brecils ; and now 
I will give those in favour of their common descent from 
0. bankira. 

But it will be convenient first briefly to describe all the known 
species of Gallus. The (f. tonnentUi does not range into the northern 
parts of India ; according to Colonel Sykes,“ it i)resont8 at different 
heights of the Ghauts, two strongly marked varieties, perhaps 
deserving to bo called species. It was at one time thought to l« 
the primitive stock of all our domestic breeds, and this shows that 
it closely approaches the common fowl in general structure; but its 
hackles partially consist of highly peculiar, horny laminic, trans- 
versely handed with three colours ; and I have met no authentic 
account of any such character having been oliserved in any domestic 
breed.“ This species also differs greatly from the common fowl, in 
the comb lieing finely serrated, and in the loins being destitute of 
true hackles. Its voice is utterly different. It crosses readily in 
India with domestic hens ; and Mr Blyth “ raised nearly 100 hybrid 
chickens; but they were tender and mostly died whilst young. 
Those which were reared were absolutely sterile when crossed inter 
ae or with either parent. At the Zoological Gardens, however, some 
hybrids of the same parentage were not quite so sterile ; Mr. Di.xon, 
as he informed me, made, with Mr. Yarrell's aid, particular inquiries 
on this subject, and was assured that out of 50 eggs only five or six 
chickens wore reared. Some, however, of these half-bred birds were 
crossed with one of their parents, namely, a Bantam, and produccil 
a few extremely feeble chickens. Mr. Dixon also procurecl some of 
these same birds and cfoesed them in several ways, bnt all were 



>» <Proc. Zoolog. Soc.’ 1832, p. 
151. 

•' These feathers hare been de- 
scribed by Dr. W. Marshall,' Der Zoolog. 
Garten,’ April 187+, p. 124. I ex- 
amined the feathers of some hybrids 
raised in the Zoological Gardens 
between the male G, vmneratii and a 



red game-hen, and they exhibited the 
trne character of those of 0. tonne- 
rrtii, except that the homy iamime 
were much smaller. 

“ See also an excellent letter on 
the Poultry of India, by Mr. Blyth, 
in ‘Gardiner’s Chronicle,’ 1851, p. 
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. experimcntB have recently 

a great scale in the Zoological Gardena with almost 

le same resnlt.“ Out of 500 eggs, raised from various first crosses 
id hybrids, lietween O. sonnenitii, bankivu, and varius, only 12 
chickens were reared, and of these only three were the product of 
hybrids inter se. From these facts, and from the above-mentioned 
strongly-marked differences in structure between the domestic fowl 
and O'. sonnen^Oij^e may reject this latter species as the parent of 

fceylon possesses a fowl peculiar to the island, viz. G. stanleyU ; 
this species approaches so closely (except in the colouring of the 
comb) to the domestic fowl, that Messrs. Layard and Kollaert '• would 
have considered it, as they inform me, as one of the parent-stocks, 
had it not been for its singularly different voice. This bird, like the 
last, crosses readily with tame hens, and even visits solitary farms 
and ravishes them. Two hybrids, a male and female, thus produced, 
were fotmd by Mr. Mitford to be quite sterile: both inherited the 
oice of G. etrinleyii. This sp^ies, then, may in all pro- 

rimitivn sfnelrQ nf tfig domestio 

re inhabited by 



Java and the 



islands eastward a 



{or/urcatm), which differs in so many characten 
plumage, unserrated comb, and single median wattle— that no one 
supposes it to have been the jmrent of any one of our breeds ; yet, 
os I am informed by Mr. Crawfurd,'? hybrids are commonly raised 
lietwoen tlie male G. mrim and the common hen, and are kept for 
their great lieauty, but are invariably sterile : this, however, was 
not the case with some bred in the Zoological Gardens. Those 
hybrids were at one time thought to be specifically distinct, and 
were named O. cenexa. Mr. Blyth and others believe that the G. 
tnnmimkii'’ (of which the history is not known) is a similar hybrid. 
Sir J. Brooke sent me some skins of domestic f" ’ " " 

and across the tail of one of • - - 

were transverse blue band 
feathers of hybrids from G 
This fact apparently indie 

been slightly affected by crosses with G. variut, but the case may 
possibly be one of analogous variation. I may just allude to the G. 
l/i(/anteux, so often referred to in works on poultry as a wild species ; 
but Jfarsden >• the first describer, speaks of it os a tamo breed ; and 
in the British Museum evidently has the aspect of a 



c fowls from Borneo, 
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The last species to bo montione<l, namely, Gdllnt hanHva, has a 
much wider Reographical range than the throe previous species ; it 
inhabit-s Northern India as far west as Sinde, and ascends the 
Himalaya to a height of 4000 ft.; it inhabits Burmah, the Malay 
peBiiisula, the Indo-Chinese countries, the Philippine Islands, and 
the Malayan archipelego as far eastward as Timor. This species 
varies considerably in the wild state. Mr. Blyth informs me that 
tlie specimens, Itoth male and female, brought from near the 
Hinaalaya, are rather paler coloured than those from other parts of 
India ; whilst those from the ^Malay peninsula and Java are brighter 
coloured than the Indian birds. I have seen specimens from these 
countries, and the difference of tint in the hackfe was conspicuous. 
The Malayan hens were a shade redder on the breast and neck than 
the Indian hens. The Malayan males generally had a reel ear-lappet, 
instead of a white one as in India; but Mr. Blyth has seen one 
Indian specimen without the white car-lappet. The legs are leaden 
blue in the Indian, whereas they show some tendency to Iw yellowish 
in the Malayan and Javan specimens. In the former Mr. Blyth 
finds the tarsus remarkably variable in length. According to 
Temminck”" the Timor specimens differ as a local race from that of 
Java. These several wild varieties have not as yet been ranked as 
distinct species ; if they should, as is not unlikely, be hereafter thus 
ranked, the circumstance would be quite immaterial as far as the 
j^entage and differences of our domestic breeds are concern^ 
Tho wild (f. bankiva agrees most closely with the black-breasted 
red Game-breed, in colouring and in all other respects, except in 
being smaller, and in the tail Ixjing carried more horizontally. But 
tlio manner in which the tail is carried is highly variable in many 
of our breeds, for, as Mr. Brent informs mo, the tail slopes much in 
the Malays, is erect in the Games and some other breeds, and is 
more than erect in Dorkings, Bantams, &c. There is one other 
difference namely, that in O. l>aukim, according to Mr. Blyth. the 
neck-liacklcs when first moulted are replaced during two or three 
months not by other hackles, as with our domestic poultry, but by 
short blackish feathers. Mr. Brent, however, has remarked that 
tliese black feathers remain in the wild bird after the development 
of the lower hackles, and appear in the domestic bird at the same 
time with them : so that the only difference is that the lower hackles 
are replaced more slowly in tho wild than in the tame bird ; but as 
confinement is known sometimes to affect the masculine plumage, 
this slight difference cannot be considered of any importance. It is 
a significant fact that the voice of both the male and female G. 
bankiva closely resembles, as Mr. Blyth and others have noted, the 
voice of lioth sexes of the common domestic fowl ; but the last note 
of tho crow of tho wild bird is rather less prolonged. Captain 

» ‘ Coup-J’o'II gi'niTnl »nr ITmle » Mr. Blyth. in ‘ Ann*U and Mag. 
Archiprlagitiue.' tom. HI (1849). p. of Nat. Hut.,’ 2nd »er., vol. i. (1848), 

177 ; tee aluo Mr. Blyth in ‘ Indian p. 455. 

SjiortiBg Review,’ vol. ii. p. 5, 1856. 
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Button, well known for his researches into the natural history of 
India, informs me that he has seen sereral crossed fowls from the 
wild species and the Chinese bantam ; these crossed fowls hrei frtely 
with bantams, but unfortunately were not crossed inttr te. Captain 
Hutton reared chickens from the eggs of the Oallut bankira ; and 
these, though nt first Tery wild, afterwards became so tome that they 
would crowd round his feet. He did not succeed in rearing them 
to maturity ; but as he remarks, “ no wild gallinaceous bird thrives 
well at first on hard grain.” Mr. Blyth also found much difficulty in 
keeping O. bunkiva in confinement. In the Philippine Islands, 
however, the natives must succeed better, as they keep wild cocks 
to fight with their domestic mune-birds." Sir Walter Elliot informs 
me that the hen of a native domestic breed of Pegu is undistingiiish- 
ablo from the hen of the wild G. bankiva ; and the natives constantly 
catch wild cocks by taking tamo cocks to fight with them in the 
woods.“ Mr. Crawfnrd remarks that from etymology it might be 
argued that the fowl was first domesticated by the mislays and 
Javanese.*' It is also a curious fact, of which I have been assured 
by Mr. Blyth, that wild specimens of the Oallut bankiva, brought 
from the countries east of tlie Bay of Bengal, are far more easily 
tamed than those of India; nor is this an unparalleled fact, for, as 
Humboldt long ago remark^, the same species sometimes evinces a 
more tameable disposition in one country than in another. If we 
suppose that tlio O. bankiva was first tam^ in Malaya and afterwards 
imported into India, wo can understand an observation made to me 
by Mr. Blyth, that the domestic fowls of India do not resemble the 
wild O. bankiva of India more closely than do those of Europe. 



From the extremely close resemblance in colour, general 
structure, and especially in voice, between Oallut bankiva and 
the Game fowl ; from their fertility, as far as this has been 
ascertained, when crossed ; from the possibility of the wild 
species being tamed, and from its varjdng in the wild state, 
we may confidently look at it as the parent of the most 
typical of all the domestic breeds, namely, the Game fowl. 
It is a significant fact, that almost all the natnndists in 
India, namely Sir W. Elliot, 5Ir. S, N. Ward, Mr. Layard, 
Mr. J. C. Jerdon, and Mr. Blyth," who are familiar with 
G. batikiva, believe that it is the parent of most or all our 



** Crawfnrd, ‘ Dmc. Diet, of Indian 
bisndm’ 1856, p. 112. 

** In Uurmah, ai I hear from Mr. 
Blyth, the wild and tame poultry con- 
■tantly croaa together, and irregnlar 
tranaitional forme may be eeen. 

»• Ibid, m 113. 

** Mr. Jerdon, in the ‘Madras 



Journ. of Lit. and Science.' vol. xiii. 
p. 2, epeaking of G. bankiva, say», “ un- 
qneetionably the origin of must of the 
varietiea of our common fowle." For 
Mr. Blyth, see hU excellent article in 
•Gardener'e Chron.,’ 1851, p. 619; 
and in ‘ Annals and Mag. of Nat. Hut.,' 
vol. XX., 1847, p. 388. 
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domestic breeds. But even if it bo admitted that 0. banh'ra 
is the parent of the Game breed, yet it may be urged that 
other wild species have been the jjarentsof the other domestic 
bree<l8 ; and that these species still exist, though unlcnown, in 
some country, or have become extinct. The extinction, how- 
ever, of several species of fowls, is an improbable hj-pothesis, 
seeing that the four known species have not become extinct 
in the most ancient and thickly peopled regions of the East. 
There is, in faet, not one other kind of domesticated bird, 
of which the wild parent-form is unknown, that is become 
extinct. For the discovery of new, or the re<liscovery of old 
species of Gallus, wo must not look, as fanciers often look, to 
the whole world. 'Ibe larger gallinaceous birds, as Mr. Bly th 
has remarked.’* generally have a restricted range : wo see 
this well illustrated in India, where the genus Gallus in- 
habits the base of the Himala.va, and is succeeded higher up 
by Gallophasis, and still higher up by Phasianus. Australia, 
with its islands, is out of the question as the homo for 
unknown species of the genus. It is, also, as improbable 









traTfowl,? k™7’g«nrn"ws“bird!, and black '‘^o!-k»T‘ and ™“c.k”’-grcy 
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hnmming-bird should be found in flie Old World. Trom the 
character of the other gallinateons birds of Africa, it is not 
probable that Gallus is an African genus. We need not 
look to the western parts of Asia, for Messrs. Blyth and 
Crawfurd, who have attended to this subject, doubt whether 
Gallus ever existed in a wild state even as far west as Persia. 
Although the earliest Greek -writers s]>cak of the fowl as a 
Persian bird, this probably merely indicates its line of 
imiKjrtation. For the discovery of unknown sjxicies we must 
look to India, to the Indo-Chinese countries, and to the 
northern parts of the Malay Archipelago. The southern 
portion of Cliina is the most likely countiy; but as Jlr. 
Blyth informs me, skins have been exported from China 
during a long period, and living birds are largely kept there 
in aviaries, so that any native species of Gallus would pro- 
bably have become known. Mr. Birch, of the British 
Museum, has translated for me passages from a Chinese 
Encyclopajdia published in 1609, but compiled from more 
ancient documents, in which it is said that fowls are 
creatures of the West, and were introilnced into the East 
(i.e. China) in a dynasty 1400 b.c. 'Whatever may be thought 
of so ancient a date, we see that the Indo-Chinese and Indian 
regions were formerly considered by the Chinese as the source 
of the domestic fowl. From these several considerations we 
must look to the present metropolis of the genus, namely, to 
the south-eastern parts of Asia, for the discovery of species 
which were formerly domesticated, but are now unknown in 
the wild state ; and the most experienced ornithologists do 
not consider it probable that such species will bo discovered. 

In considering whether the domestic breeds are descended 
from one sfiecies, namely, 6. bankira, or from several, we must 
not quite overlook, though wo must not exaggerate, the im- 
portance of the test of fertility. Most of our domestic breeds 
have Ijoen so often crossed, and their mongrels so largely 
kept, that it is almost certain, if any degree of infertility 
had existed between them, it would have been detected. On 
the other hand, the four known s{>ccies of Gallus when 

and la»tly. It u assarted that they but whether this is correct I know 
hare become feral in New Zealand, not. 



© The Complete Work of Charles Darwin Online 



Chap. vn. REVERSION AND ANALOOOBS KEVEKSION. 251 



crossed with each other, or when crossed, with the exception 
of 0. bankira, with the domestic fowl, produce infertile 
hybrids. 

Finally, we have not such good evidence wth fowls as 
with pigeons, of all the breeds having descended from a 
single primitive stock. In both cases the argument of 
fertility must go for something ; in both we have the im- 
probability of man having succeeded in ancient times in 
thoroughly domesticating several supposed species, — most of 
these supposed s])ecie8 being extremely abnoimal ns compared 
with their natural allies, — all being now either unknown or 
extinct, though the parent-form of no other domesticated bird 
has been lost. But in searching for the supjsDsed parent- 
stocks of the various breeds of the pigeon, we were enabled 
to confine our search to species having peculiar habits of life ; 
whilst with fowls there is nothing in their habits in any 
marked manner distinct from those of other gallinaceoiis 
birds. In the case of pigeons, I have shown that purely- 
brod birds>of every race and the crossed offspring of distinct 
races frequently resemble, or revert to, the wild rock-jngeon 
in general colour and in each characteristic mark. With 
fowls we have facts of a similar nature, but less strongly 
pronounced, which we will now discuss. 

Reversion and Analogous Variation. — Purely-bred Game, 
Malay, Cochin, Dorking, Bantam, and, as I hear from Mr. 
Tegetmoier, Silk fowls, may frequently or occasionally be 
met with, which are almost identical in plmuage with the 
wild G. bankiva. This is a fact well deserving attention, 
when we reflect that these breeds rank amongst the most 
distinct. Fowls thus 'coloured are called by amateurs black- 
breasted reds. Hamburghs properly have a very different 
plumage ; nevertheless, as Mr. Tegetmeier informs me, “ the 
great difficulty in breeding cocks of the gulden-spangled 
variety is their tendency to have black breasts and red backs.’ 
The males of white Bantams and white Cochins, as they 
come to maturity, often assume a yellowish or saffron tinge ; 
and the longer neck hackles of black Bantam cocks, when 
” Mr. Hewitt, in ‘The Poultry Book,’ by W. B. Tegetmeier, 1866, p. 248. 
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two or three years old, not uncommonly become ruddy ; these 
latter liantams occusionally “ oven moult hrassy-winged, or 
actually red-shouldered.” So that in these several cases we 
sec a plain tendency to reversion to the hues of O. bankiva, 
even during the lifetime of the individual bird. With 
Spanish, Polish, pencilled Hamburgh, silver-spangle»l Ham- 
burgh fowls, and wth some other le.'^s common breeds, I have 
never heard of a black-breasted red bird liaving appeared. 

From my experience with pigeons, I made the following 
crosses. I first killed all mj' own 'poultry, no others living 
near my house, and then procured, by Mr. Tegetmoier’s 
assistance, a first-rate black Spanish cock, and hens of the 
following pure breeds, — white Game, white Cochin, silver- 
spanglc<l Polish, silver-spangled Hamburgh, silver-iiencilled 
Hamburgh, and white Silk. In none of these breeds is there 
a trace of red, nor when kept pure have I ever heard of the 
appearance of a red feather; though such an occurrence 
would perhaps not be very improliablo with white Games 
and white Cochins. Of the many chickens reared from the 
above six crosses the majority were black, both in the down 
and in the first plumage ; some were white, and a very few 
wore mottled black and white. In one lot of eleven mixed 
eggs from the white Game and white Cochin by the black 
Spanish cock, seven of the chickens were white, and only 
four black. I mention this fact to show that whiteness of 
plumage is strongly inherited, and that the belief in the 
prepotent power in the male to transmit his colour is not 
always correct. The chickens werc hatched in the sjiring, 
and in the latter part of August several of the young cocks 
began to exhibit a change, which with some of them increased 
during the following 3 'oars. Thus a j'oung male bird from 
the silver-spangled Polish hen was in its first plumage coal- 
black, and combined in its comb, crest, wattle, and beard, the 
characters of both parents; but when two j-ears old the 
secondary wing-feathers became largely and 8 \-mmotrienlly 
marked with white, and, wherever in 0. banktta the hackles 
are red, they were in this bird greenish-black along the shaft, 
narrowly bordered >vith brownish-black, and this again 
broadly borderal with very pale yellowish-brown ; so that in 
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general appearance the plumage had become pale-coloured 
iuKtead of black. In thia case, with advancing age there 
was a great change, but no reversion to the red colour of 
G. banhica. 

A cock with a regular rose comb derived either irom the 
spangled or pencille*! silver Hamburgh was likewise at first 
quite black ; but in le->« than a year the neck-hackles, as in 
the last case, became whitish, whilst those on the loins 
assumed a decided reddish yellow tint ; and hero we see the 
first symptom of reversion ; this likewise occurred with some 
other young cocks, which need not here bo described. It has 
also Isjcn recorded** by a breeder, tliat ho crossed two silver- 
pencilled Hamburgh hens with a .Spanish cock, and roared a 
number of chickens, all of which were black, the cocks having 
gohleu and the hens brownish hackles ; so that in this instance 
likewise thoin was a clear tendency to reversion 

Two young cocks from my white Game hen wore at first 
snow white ; of these, one subsequently assumed pale orange- 
coloured hackles, chiefly on the loins, and the other an 
abundance of fine orange rod hackles on the neck, loins and 
upi>er wing-coverts. Here again we have a more decided, 
though partial, reversion to the colours of G. bankiDa. This 
second cock was in fact coloured like an inferior “pile Game 
cock;’’ — now this sub-breed can bo produced, hs I am in- 
formed by Mr. Tegetmeier, by crossing a black-breasted rod 
Game cock with a white Game hen, and the “ pile ” sub- 
breed thus produced can afterw.irds be truly propagated. So 
that wo have the curious fact of the glossy-black Sjianish 
cock and the black-breasted red Game cock when crossed 
with white Game hens producing o&pring of nearly the 
same colours. 

I reared several birds from the white Silk hen by the 
Spanish cock : all were coal-black, and all ]>Iainly showed 
their parentage in liaving blackish combs and bones ; none 
inherited the so-called silky foatlmrs, and the non-inheritance 
of this character has been observed by others. The hens 
never varied in their plumage. As the young cocks grow 

« ‘Jouraal of Horticulture,’ Jan. Uth, 1862, p. 325. 
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old, one of them assumed yellow'ish-white hackles, and thus 
resembled in a considerable degree the cross from the Ham- 
burgh hen ; the other became ii gorgeous bird, so much so 
that an acquaintance had it preserved and stuffed simply from 
its beauty. When stalking about it closely resembled the 
wild Gallut bankiva, but with the red feathers rather darker. 
On close comparison one considerable difference presented 
itself, namely, that the primary and secondary wing-feathers 
were e<lged with greenish-black, instead of l>eing edged, as in 
O. bankica, with fulvous and rod tints. The space, also, 
across the i>ack, which bears dark-green feathers, was broader, 
and the comb was blackish. In all other respects, even in 
trifling details of plumage, there was the closest accordance. 
Altogether it was a marvellous sight to com])aro this bird 
first with O. bankiva, and then with its father, the glossy 
green-black Spanish cock, and with its diminutive mother, 
the white Silk hen. This case of reversion is the more ex- 
traordinary as the Spanish breed has long been known to 
breed true, and no instance is on record of its throwing a 
single red feather. The Silk hen likewise breeds true, and 
is believed to be ancient, for Aldrovandi, before 1600, alludes 
probably to this breed, and described it as covered with wool. 
It is so, peculiar in many characters that some writers have 
considered it as specifically distinct ; yet, as we now see, 
when crossed with the Spanish fowl, it yields offspring 
closely resembling the wild G. bankica. 

Mr. Tegetmeier has been so kind as to repeat, at my 
request, the cross between a Spanish cock and Silk hen, and 
he obtained similar results; for ho thus raised, besides a 
black hen, seven cocks, all of which were dark bodied with 
more or less orange-red hackles. In the ensuing year ho 
jmirod the black hen with one of her brothers, and raised 
throe young cocks, all coloured like their father, and a black 
hen mottled with white. 

'The hens from the six above-described crosses showed 
hardly any tendency to revert to the mottled-brown plumage 
of the female Q. bankiva : one hen, however, from the white 
Cochin, which was at first coal-black, liecame slightly brown 
or sooty. Several hens, which were for a long time snow- 
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while, acquire<l as they grew old a few black feathers. A 
hen from the white Game, which was for a long time entirely 
black glossetl with green, when two years old had some of 
the primaiy wing feathers greyish-white, and a mnltitude of 
feathers over her body narrowly and symmetrically tipped or 
laced with white. 1 had exi>ected that some of the chickens 
whilst covered with down would have assumetl the longi- 
tudinal stripes so general with gallinaceous birds ; but this 
did not occur in a single insbince. Two or three alone were 
reddish-browi about their heads. I was unfortunate in 
losing nearly all the white chickens from the first crosses ; 
so that black prevailed with the grandchildren; but they 
were much diversified in colour, some being sooty, others 
mottletl, and one blackish chicken had its feathers oddly 
tipped and barred with brown. 

I will hero add a few miscellaneous facts connected with 
reversion, and with the law of analogous variation. This 
law implies, as stated in a previous chapter, that the varieties 
of one species frequently mock distinct but allied species ; 
and this fact is explained, according to the views which I 
maintain, on the principle of allied species having descended 
from one primitive form. The white Silk fowl with black 
skin and bones degenerates, as has been observed by Mr. 
Hewitt and Mr. K. Orton, in our climate ; that is, it reverts 
to the ordinarj- colour of the common fowl in its skin and 
bones, due care having been taken to prevent any cross. In 
Germany’* a distinct breed with black bones, and with 
black, not silky plumage, has likewise been observed to 
degenerate. 

Mr. Tegetmeier informs me that, when distinct breeds are 
crossed, fowls are frequently produced with their feathers 
marked or pencilled by narrow transverse lines of a darker 
colour. This may bo in part explained by direct reversion to 
the parent-fonn, the Bankiva hen ; for this bird has all its 
upper plumage finely mottled with dark and rufous bro\vn, 

•• ‘ Die Hiihner- unil Pfltuenzurht,’ W. B. Tegetmeier, 1866, p. 222. I am 
Dim, 1827, H. 17. Fur Mr. Hewitt’. indebted to .Mr. Orton for a letter on 
«t»tement with respect to the white the same anbiect. 

Silk fowl, see the ‘ Poultrr Book,’ bj 
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with the mottling partially anil obscurely arranged in trans- 
verse lines. But the tendency to pencilling is probably 
much strengthened by the law of analogous variation, for the 
hens of some other species of Gallus are more plainly pencilled, 
and the hens of many gallinaceous birds belonging to other 
genera, as the partridge, have pencilled feathers. Mr. Teget- 
meier has also remarked to me that, although with domestic 
pigeons we have so great a diversity of colouring, we never 
see either pencilled or si>augled feathers; and this fact is 
intelligible on the law of analogous variation, as neither the 
wild rock pigeon nor any closely allied species has such 
feathers. The froiiuent appearance of pencilling in crossed 
birds probably accounts for tbe existence of “cuckoo” sub- 
breeils in the Game, Polish, Dorking, Cochin, Andalusian, 
and Bantam breeils. The plumage of these birds is slaty- 
blue or grey, with each feather transversely barred with 
darker lines, so as to resemble in some degree the plumage 
of the cuckoo. It is a singular fact, considering that the 
male of no species of Gallus is in the least barred, that the 
cuckoo-like jdumage has often been transferred to the male, 
more especially in the cuckoo Dorking ; and the fact is all the 
more singular, as in gold- and silver-iicncillod Hamburghs, 
in which pencilling is characteristic of the breeil, the male is 
liardly at all pencilled, this kind of plumage being confined to 
tbe female. 

Another case of analogous variation is the occurrence of 
spangled sub-breeds of Hamburgh, Polish, 3Ialay, and Bantam 
fowls. Spangled feathers have a dark mark, properly crescent- 
shaix^d, on their tijui ; whilst pencilled feathers liavo several 
transverse bars. The sjiangling cannot bo due to reversion to 
G. hankiea ; nor docs it often follow, as I hear from Mr. Teget- 
nieier, from crossing distinct breeds; but it is a case of 
analogous variation, for many gallinaceous birds have spangled 
feathers, — for instance, the common pheasant. Hence spangled 
breeds are often called “ pheasant ’’-fowls. Another case of 
analogous variation in several domestic breeds is inexplicable ; 
it is, that the chickens, whilst covered with down, of the 
black Siianish, black Game, black Polish, and black Bantam, 
all have white throats and breasts, and often have some white 
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ou their wings.®* The editor of the ‘ Poultry Chronicle ’ 
remarks that all the breeds which properly have red ear- 
lappets occasionally produce birds with white oar-lappets. 
This remark more especially applies to the Game breed, 
which of all comes nearest to the 0. bankiva ; and wo have 
seen that with this species living in a state of nature, the 
ear-lappets vary in colour, being red in the Malayan countries, 
and generally, but not invariably, white in India. 

In concluding this part of my subject, I may repeat 
that there exists one widely-ranging, varj-ing, and common 
species of Gallus, namely, O. bankiva, which can be tamed, 
produces fertile offspring when crossed with common fowls, 
and closely resembles in its whole structure, plumage, and 
voice the Game breed ; hence it may be safely ranked as the 
parent of this, the most typical domesticated breed. We 
have seen that there is much diflSculty in believing that 
other, now unknown, species have been the parents of the 
other domestic breeds. We know that all the breeds are 
most closely allied, as shown by their similarity in most 
points of structure and in habits, and by the analogous 
manner in which they varj'. Wo have also seen that several 
of the most distinct breeds occasionally or habitually closely 
resemble in plumage G. bankiva, and that the crossed offspring 
of other breeds, which are not thus coloured, show a stronger 
or weaker tendency to revert to this same plumage. Some of 
the breeds, which ap}>ear the most distinct and the least likely 
to have proceeded from G. bankiva, such as Polish fowls, with 
their protuberant and little ossified skulls, and Cochins, with 
their imperfect tail and small wings, bear in these characters 
the plain marks of their artificial origin. We know well that 
of late years methodical selection has greatly improved and 
fixed many characters ; and we have every reason to believe 
that unconscious selection, carried on for many generations, 
will have steadily augmented each new peculiarity, and thus 
have given rise to new breeds. As soon as two or three 
breeds were once formed, crossing would come into play in 

•' Diion, ‘ OrDsmental and Do- ‘ Trize Poultry,’ p. 260. 

mostic Poultry,’ pp. 253, 324, 335. “ • Poultry Chronicle,’ rol. ii. p. 

For game fowli, an Fergmton on 71. 

VOL. I. 8 
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changing their character and in increasing their number. 
Bralima Pootras, according to an account lately published in 
America, o£fer a good instance of a breed, lately formed by 
a cross, -which can bo truly pro]iagatcd. The well-known 
Sebright Bantams offer another and simil,^r instance. Hence 
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hy Julius Ca?sar. In India it must havo been domesticated 
when the Institutes of Manu were written, that is, according 
to yir W. Jones, 1 200 B.c., but, according to the later authority 
of Mr. n. Wilson, only 800 B.C., for the domestic fowl is 
forbidden, whilst the wild is permitted to bo eaten. If, as 
before remarked, we may trust the old Chinese Encyclopredia, 
the fowl must have been domesticated several centuries 
earlier, as it is said to have been introduced from the West 
into China 1400 b.c. 

Sufficient materials do not exist for tracing the history 
of the separate breeds. Aliout the commencement of the 
Christian era. Columella mentions a live-toed fighting breed, 
and some provincial breeds ; but we know nothing about 
them. lie also alludes to dwarf fowls ; but these cannot 
have been the same with our Bantams, whicli, as Mr. 
Crawfiird has shown, were imported from Japan into Bantam 
in Java. A dwarf fowl, prol>ably the true Bantam, is re- 
ferred to in an old Japanese EncycIo]>aKlia, as I am informed 
by Mr. Birch. In the Chinese EncyclojMedia publi.-hetl in 
1590, but compiled from various sources, some of high 
antiquity, seven breeds are mentioned, including what we 
should now call Jumpers or Creepers, and likewise fowls with 
black feathers, bones, and flesh. In 1600 Aldrovandi de- 
80ril>es seven or eight broods of fowls, and this is the most 
ancient record from which the ago of our European breeds 
can Ix) inferretl. The Galliu turcicut certainly seems to be a 
pencille<l Hamburgh ; but 3Ir. Brent, a most capable judge, 
thinks that Aldrovandi “evidently figured what ho hajqicncd 
to see, and not the l)08t of the breed.” Mr. Brent, indeed, 
considers all Aldrovandi's fowls as of impure breed ; but it is 
a far more i)rohablo view that all our breeds have been much 
improvisl and modified since his time; for, as he went to the 
exiienso of so many figures, ho proliably would Imvo secured 
characteristic specimens. The Silk fowl, however, proljably 
then existotl in its present state, as did almost certainly the 
fowl with frizzled or reversed feathers. Mr. Dixon ” considers 

” * Onumental and Domestic Pout- 312. For Golden Hamburghs, m 
try,’ 18t7, p. 185; for passages Almu's ‘ Xatnral Historr of Bird.s,’ 
translated from Columella, see p. 8 Tols., with plates 1731-38. 
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Aldrovandi’s Paduan fowl as “a variety of the Poliah,” 
whereas Mr. Brent believes it to have been more nearly allied 
to the JIalay. The anatomical peculiarities of the skull of the 
Polish breed were noticed by P. Borelli in 1656. I may add 
that in 1737 one Polish sub-breed, viz., the Golden -spangled, 
was known; but judging from Albin’s deseription, the comb 
was then larger, the crest of feathers much smaller, the breast 
more coarsely spotted, and the stomach and thighs much 
blacker: a Goldcn-si>angled Polish fowl in this condition 
would now be of no value. 

Differenceg in external and Internal Structure between the 
Breeds: Individual Variability. — Fowls have been exposed to 
diversified conditions of life, and as we have just seen there 
has been ample time for much variability and for the slow 
action of unconscious selection. As there are good grounds 
for believing that all the breeds are descended from Gallus 
bankiva, it will be worth while to describe in some detail the 
chief points of difierence. Beginning with the eggs and 
chickens, I will i>a8s on to their secondaiy sexual characters, 
and then to their differences in external structure and in the 
skeleton. I enter on the following details chiefly to show 
how variable almost every character has become under 
domestication. 

Eggt.—bli. Dixon remarks" that “to every hen belongs an 
individual peculiarity in the form, colour, and size of her egg, which 
never changes during her life-time, so long as she remains in 
health, and which is as well known to those who are in the habit of 
taking her produce, as the hand-writing of their nearest acquain- 
tance.” 1 believe that this is generally true, and that, if no great 
number of hens bo kept, the eggs of each can almost always be re- 
cognised. The eggs of differently sized breeds naturally differ much 
in size ; but apiiarently, not always in strict relation to the size of 
the hen ; thus the Malay is a larger bird than the Spanish, but 
generally she produces not such largo eggs; white Bantams are 
said to lay smaller eggs than other Bantams ;* white Cochins, on 
the other hand, as I hear from Mr. Tegetmeier, certainly lay larger 
eggs tlian buff Cochins. The eggs, however, of the ^ficient breeds 



“ ‘ Omnmental and Domeatic Poul- 



iofurmed, cannot generally be truated. 
He girea, however, 6gurea and much 
information on eggs. See pp. 34 and 
235 on the eggs of the Game fowl 



try,’ p. 152. 

“ Ferguson on ‘ Rare Prize Poul- 
try,’ p. 297. This writer, I am 
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that his Malay “ pullets of last year laid eggs’ equal in size to tb^ 
of any duck, and other Malay hens, two or three years old, laid 
eggs very little larger than a good sized Bantam’s egg. Some were 
as white as a Spanish hen’s egg, and others varied from a light cream- 
colour to a deep rich buff, or even to a brown.” The shape also 
varies, the two ends being much more equally rounded in Cochins 
than in Games or Polish. Spanish fowls lay smoother eggs than 
f which the eggs are generally granulated. The shell in 
breed, and more especially in Malays is apt to be thicker 
,mes or Spanish ; but the Minorca, a sub-breed of Spanish, 
o lay harder eggs than tmr ^ 



a Games or Polish. 

Cochins, of which the eggs i 
this latter breed, and more especially in Malays is apt to be thicker 
than in Games or Spanish ; but the Minorcas, a sub-bieed of Spanish, 
are said to lay harder cf^s than tme Spanish.” Tbe colour diliers 
considerably,— the Cochins laying buff-coloured eggs ; the Malays a 
paler variable buff; and Games a still paler buff. It would appear 
that darker-coloured eggs characterise the breeds which have lately 
come from the Kast, or are still closely allied to those now living 
tliere. The colour of the yolk, according to Ferguson, as well as of 
the shell, differs slightly in the sub-breeds of the Game. I am 
also informed by Mr. Brent that dark partridge-coloured Cochin 
hens lay darker coloured eggs than the other Cochin sub-breeds. 
The flavour and richness of the egg certainly differ in different 
breeds. The productiveness of the several bre^s is very different. 
Spanish, Polish, and Hamburgh hens have lost the incubating 
instinct. 

C%ic*oi*.— As the young of almost all gallinaceous birds, even of 
the black curassow and black grouse, whilst covered with down, are 
longitudinally striped on the back,— of which character, when adult, 
neither sex retains a trace, — it might have been expected that the 
chickens of all our domestic fowls would have been similarly 
striped." This could, however, hardly have been expected, when 
the adult plumage in both sexes has undergone so great a change 
Ls to bo wholly white or black. In white fowls of varions breeds the 
e uniformly yellowish white, passing in the black-bon^ 
canary-yellow. ’This is ’ ” ' 

3ofwhiteCochina,bntr- 
es of a buff or oak col 



chickt 

Silk fowl into bright 
10 with the chickens of ' 



also generally the 

' I hear from Mr. Zurhost 
colour, and that all those 



case with the chickens of white O 
that they ore sometimes of a buff 
of this latter colour, which were watche<l, turned out males. 'The 

frem\“heSlerS'^^^^^ 
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streaked with dark shades; the chickens of silver-cinnamon 
Cochins are almost always of a buff colour. The chickens of the 
white Game and white Dorking breeds, when held in particular 
lights, sometimes exhibit (on the authority of Mr. Brent) faint traces 
of longitudinal stripes. Fowls which are entirely black, namely, 
Spanish, block Game, block Polish, and black Bwtams, display a 
new character, for their chickens have their breasts and throats 
more or less white, with sometimes a little white elsewhere. 
Spanish chickens also, occasionally (Brent), have, where the down 
was white, their first true feathers tipp^ for a time with white. 
The primordially striped character is retained by the chickens of 
most of the Game sub-breeds (Brent, Dixon) ; by Dor^gs ; by the 
partridge and grouse-coloured sub-breeds of Cochins (Brent), but 
not, as wo have seen, by the sub-breeds ; by the pheasant-Malay 
(Dixon), but apparently not (at which I am much surprised) by 
other Malays. The following breeds and sub-breeds are barely, or 
not at all, longitudinally striped: viz., gold and silver pencilled 
Hambuighs, which can hardly be distinguished from each other 
(Brent) in the down, both having a few dark spots on the head and 
rump, with occasionally a longitudinal stripe (Dixon) on the back of 
the neck. 1 have seen only one chicken of the silver-e])angled 
Hamburgh, and this was obscurely striped along the back. Gold- 
s|iangled Polish chickens (Tegetmcier) are of a warm russet brown ; 
and silver-spangled Polish chickens arc grey, sometimes (Dixon) 
with dashes of ochre on the head, wings, and breast. Cuckoo and 
blue-dun fowls (Dixon) are grey in the down. The chickens of 
Sebright Bantams (Dixon) are uniformly dark brown, whilst those 
of the brown-breasted red Game Bantam are black, with some white 
on the throat and breast. From these facts we see that pung 
chickens of the different breeds, and even of the same main breed, 
differ much in their downy plumage; and, although longitudinal 
stripes characterise the young of all wild gallinaceous birds, they 
disappear in several domestic breeds. Perhaps it may be accepted 
as a general rule tlmt the more the adult plumage differs from that 
of the adult O. bankiva, the more completely the chickens have 
lost their stripes. 

With respect to the period of life at which the characters 
proper to each breed first appear, it is obvious that such 
stnicturos as additional toes must be formed long before birth. 
In Polish fowls, the extraordinary protuberance of the anterior 
part of the skull is well developed before the chickens come 
out of the ogg;‘“ but the crest, which is supported on the 
protuberance, is at first feebly developed, nor does it attain 

*• A* I hear from Mr. Tegetmeier; erwt, Mr ‘Poultry Chronicle,’ vol. 
MT nlio ‘ Proc. Zoolog. Soc.’ 1856, p. U. p. 132. 

366. On the Ute development of the 
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its full size until the second year. The Spanish cock is pre- 
eminent for his magnificent comb, and this is developed at 
an unusually early ago; so that the young maleip can be 
distinguished from the females when only a few weeks old, 
and therefore earlier than in other breeds; they likewise 
crow very early, namely, when al)out six weeks old. In the 
Dutch sub-breed of the Spanish fowl the white ear-lappets 
" ’o{)ed earlier than in the common Spanish breed.” 



B characterised by a small tail, and in the young 
cocks the tail is developed at an unusually late period.** 
Game fowls are notorious for their pugnacity ; and the young 
cocks crow, clap their little wings, and fight obstinately with 
each other, even whilst under their mother’s care.” “ I have 
often had,” says one author,** “whole broods, scarcely 
feathered, stone blind from fighting ; the rival couples Jiioping 
enewing their battles on obtaining the first 
e weapons and pugnacity of all male gallina- 
tly servo the purpose of gaining possession of 
»t the tendency in our Game chickens to fight 
jarly ago is not only useless, but injurious, 
ich from their Avounds. The training for 
iarly ago may be natural to the wild Oallut 
nan during many generations has gone on 
t obstinately pugnacious cocks, it is more 
r pugnacity has been unnaturally increased, 
ransferred to the young male chickens. In 
, it is probable that the extraordinary de- 
velopment of the comb in the Spanish cock has been un- 
intentionally transferred to the young cocks; for fanciers 
would not care whether their young birds had large combs, 
but Avould select for breeiling the adults which had the finest 
combs, whether or not developed at an early period. The 
last jwint which need hera l>e noticed is that, though the 
chickens of Spanish and Malay fowls are well covered with 
down, the true feathers are acquired at an unusually late age ; 
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so that for a time the young birds are partially naked, and 
are liable to suffer from cold. 

Secondary Sexual Charaetere . — The two sexes in the parent- 
form, the Oallus bankiva, differs much in colour. In our 
domestic breeds the difference is never greater, but is often 
less, and varies much in degree even in the sub-breeds of the 
same main breed. Thus in certain Game fowls the difference 
is as great as in the parent-form, whilst in the black and 
white sub-breeds there is no difference in plumage. M r. Brent 
informs me that he has seen two strains of black-breasted red 
Games, of which the cocks could not be distinguished, whilst 
the hens in one were partridge-brown and in the other fawn- 
brown. A similar case has been observed in the strains of 
the brown-breasted red Game. The hen of the “ duck- winged 
Game ” is “ extremely beautiful,” and differs much from the 
hens of all the other Game sub-breeds ; but generally, as with 
the blue and grey Game and with some sub-varieties of the 
pile-game, a moderately close relation may be ol)served 
between the males and females in the variation of their 
plumage.‘‘ A similar relation is also evident when wo com- 
pare the several varieties of Cochins. In the two sexes of 
gold and silver-spangled and of buff Polish fowls, there is 
much general similarity in the colouring and marks of the 
whole plumage, excepting of course in the hackles, crest, and 
beard. In spangled Hamburghs, there is likewise a con- 
siderable degree of similarity between the two sexes. In 
pencilled Hamburghs, on the other hand, there is much dis- 
similarity : the pencilling which is characteristic of the hens 
being almost absent in the males of both the golden and 
silver varieties. But. as wo have already seen, it cannot bo 
given as a general rule that male fowls never have pencilled 
feathers, for Cuckoo Dorkings are “ remarkable from having 
nearly similar markings in both sexes.” 

It is a singular fact that the males in certain sub-breeds 
have lost some of their secondary masculine characters, and 
from their close rosemblage in plumage to the females, are 
often called hennies. There is much diversity of opinion 
whether these males are in any degree sterile ; that they some- 

“ Sm the ftill description of the meicr’s * Poultry Book,’ 1866, p. 131. 
rnrieties of the Game-br^, in Teget- For Cuckoo Dorkings, p. 97. 
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times are partially sterile seems clear," bnt this may have 
been caused by too close interbreeding. That they are not 
quite sterile, and that the whole case is widely different from 
that of old females assuming masculine characters, is evident 
from several of these hen-like sub-breeds having been long 
propagated. The males and females of gold and silver-laced 
Sebright Bantams can be barely distinguished from each 
other, except by their combs, wattles, and spurs, for they are 
coloured alike, and the males have not hackles, nor the 
flowing sickle-like tail-feathers. A hen-tailed sub-breed of 
Hamburghs was recently much esteemed. There is also a 
breed of Game-fowls, in which the males and females resemble 
each other so#losely that the cocks have often mistaken their 
hen-feathered opponents in the cock-pit for real hens, and by 
the mistake Ithave lost their lives.*’ The cocks, though 
dressed in th^ feathers of the hen, “ are high-spirited birds, 
and their courage has been often proved : ” an engraving 
even has been published of one celebrated hen-tailed victor. 
Mr. Tegetmeicr ** has recorded the remarkable case of a 
brown-breasted red Game cock which, after assuming its 
perfect masculine plumage, became hen-feathered in the 
autumn of the following year; but ho did not lose voice, 
spurs, strength, nor productiveness. This bird has now 
retaine<l the same character during five seasons, and has 
begot both hen-feathere«l and male-fcath6red offspring. Mr. 
Grantley F. Berkeley relates the still more singular case of a 
celebrated strain of “ polecat Game fowls,” which produced in 
nearly every brood a single hen-cock. “ The great peculiarity 
in one of these birds was that ho, as the seasons sucoceded 
each other, was not always a hen-cock, and not always of the 
colour called the polecat, which is black. From the polecat 
and hen-cock feather in one season ho moulted to a full male- 
plumaged black-breasted red, and in the followring year he 
returned to the former feather.” *• 



« Mr. Hewitt in Tegetroeier’s 
‘Poultry Book,’ 1866, pp. 246 and 
156. For hen-taile<l game-cocka, tec 
p. ISl. 

« ‘The Field,’ April 20th, 1861. 
’The writer says he has seen half- 



a-dosen cocks thus sacrificed. 

•• ‘Proceedings of Zoolog. Soc.’ 
March, 1861, p. 102. The rngrariog 
of the hen-tailed cock Just alluded to 
was eihibited before the Society. 

•• ‘The Field,’ April 20th, 1861. 



© The Complete Work of Charles Darwin Online 



FOWLS. 



Chap. VII. 



I have remarked in my ‘ Origin of Species ’ that secondary 
sexual characters are apt to differ much in the species of the 
same genus, and to be unusually variable in the individuals 
of the same spec-ies. So it is with the breeds of the fowl, as 
we have already seen, as far as the colour of plumage is con- 
cerned, and so it is with the other secondary sexual characters. 
Firstly, the comb differs much in the various breeds,®" and its 
form is eminently characteristic of each kind, with the 
exception of the Dorkings, in which the form has not been as 
yet determined on by fanciers, and fixed by selection. A single, 
deeply-serrated comb is the tj-pical and most common form. 
It differs much in size, being immensely developed in Siranish 
fowls : and in a local breed called R^-caps, it is sometimes 
“ upwards of three inches in breadth at the front, and more 
than four inches in length, measured to the end of the iwak 
behind.” “ In some breeds the comb is double, and when the 
two ends are cemented together it forms a “ cup-comb ; ” in 
the “rose comb” it is depressed, covered with small pro- 
jections, and produced backwards ; in the homed and creve- 
coeur fowl it is produced into two horns ; it is triple in the 
pea-combed Brahmas, short and trancatod in the Malays, 
and absent in the Guelderlauds. In the tasseUed Game a few 
long feathers rise from the back of the comb : in many breeds 
a crest of feathers replaces the comb. The crest, when little 
developed, arises from a fleshy mass, but, when much deve- 
loped, from a hemispherical protuberance of the skull. In 
the best Polish fowls it is so largely developed, that I have 
seen birds which could hardly pick up their food; and a 
German writer asserts "" that they are in consequenee liable 
to be struck by hawks. Monstrous stmetures of this kind 
would thus be suppressed in a state of nature. The wattles, 
also, vary much in size, being small in Malays and some 
other breeds ; in certain Polish sub-breeds they are replaced 
by a great tuft of feathers called a beard. 

The hackles do not differ much in the various breeds, but 



** I «m much indebted to Mr. Brent 
for an account, with eketchoa, of all 
the rariations of the comb known to 
him, and likewUe with respect to the 
tail aa presently to be given. 



“ The ‘ Poultry Book,’ by Tcget- 
meier, 1866, p. 234. 

Is” * Pfaneniucht,’ 



© The Complete Work of Charles Darwin Online 



Chap. VII. 



SEXUAL DIFFERENCES. 



are short and stiff in Malays, and al«ont in Honnies. As in 
some orders male birds display extraordinarily-shaped feathers, 
such as naked shafts with discs at the end, &o., the following 
case may bo worth giving. In the wild GaUut bankim and in 
our domestic fowls, the barbs which arise from each side of 
the extremities of the hackles are naked or not clothed with 
barbules, so that they resemble bristles ; but Mr. Brent sent 
me some scapular hackles from a young Birchen Duckwing 
Game cock, in which the naked barbs became densely re- 
clothed with barbules towards their tips ; so that these tips, 
which wore dark coloured with a metallic lustre, were sepa- 
rated from the lower parts by a symmetrically-shaped trans- 
liarent zone formed of the naked portions of the barbs. Hence 
the coloure<l tips apiwarod like little separate metallic discs. 

The sickle-feathers in the tail, of which there are three 
pair, and which are eminently characteristic of the male sex, 
difl'er much in the various breeds. They are scimitar-shaped 
in some Hamburghs, instead of being long and flowing as in 
the ty])ical breeds. They are extremely short in Cochins, 
and are not at all developed in Bennies. They are carried, 
together with the whole tail, erect in Dorkings and Games ; 
but droop much in Malays and in some Cochins. Sultans are 
characterised by an additional number of lateral sickle- 
feathers. The spurs vary much, being placed higher or lower 
on the shank ; being extremely long and sharji in Games, and 
blunt and short in Cochins. These latter birds seem aware 
that their spurs are not efficient weapons ; for though they 
occasionally use them, they more frequently fight, as I am 
informed by Mr. Tcgetmeier, by seizing and shaking each 
other with their beaks. In some Indian Game cocks, received 
by Mr. Brent from Germany, there are, as he informs me, 
three, four, or oven five spurs on each leg. Some Dorkings 
also have two spurs on each leg ; “ and in birds of this breed 
the spur is often placed almost on the outside of the leg. 
Double spure are mentioned in an ancient Chinese Ency- 
cloptcdia. Their occurrence may be considered as a case of 

** ‘ Poultry Chrouicle,' vol. i. p. pooition of the ipurt in Dorkings, tee 
595. Mr. Brent has informed me of ‘ CotUge Onrdoner,’ Sept. 18th, I860, 
the seme fact. With respect to the p. 380. 
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analogous variation, for some wild gallinaceons birds, for 
instance, the Pol3rplectron, have double spurs. 

Judging from the differences which generally distinguish 
the se.xes in the Gallinaceae, certain characters in our domestic 
fowls appear to have been transferred from the one sex to the 
other. In all the species (except in Tumix), when there is 
any conspicuous difference in plumage between the male and 
female, the male is always the most beautiful ; but in golden- 
spanglod Ilamburghs the hen is equally beautiful with the 
cock, and incomparably more beautiful than the hen in any 
natural species of Gallus ; so that hero a masculine character 
has l)een transferred to the female. On the other hand, in 
Cuckoo Dorkings and in other cuckoo breeds the pencilling, 
which in Gallus is a female attribute, has been transferred 
to the male : nor, on the principle of analogous variation, is 
this transference surprising, as the males in many gallinaceous 
genera are barred or pencilled. AVith most of these birds 
head ornaments of all Unds are more fully developed in the 
male than in the female ; but in Polish fowls the crest or 
top knot, which in the male replaces the comb, is equally 
developed in both sexes. In the males of certain ether sub- 
breeds, which from the hen having a small crest, are called 
lark-crested, “ a single upright comb sometimes almost en- 
tirely takes the place of the crest.” “ From this latter case, 
and more especially from some facts presently to be given 
with respect to the protuberance of the skuU in Polish 
fowls, the crest in this breed must be viewed as a feminine 
character which has been transferred to the male. In the 
Spanish breed the male, as we know, has an immense comb, 
and this has been partially transferred to the female, for her 
comb is unusually largo, though not upright. In Game 
fowls the bold and savage disjxwition of the male has like- 
wise been largely transferred to the female and she some- 
times even possesses the eminently masculine character of 
spurs. Many cases are on record of fertile hens being furnished 

« Dixon, ‘Ornamental and Domea- batire, that it ia now generally the 
tic Poultry,’ p. 320. praotiee to exhibit each hen in a 

“ Mr. Tegatmeier infarm.t me that aeparate pen. 

Game hena hare been found to com- 
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with spurs ; and in Germany, according to Bechstein,** the 
spurs in the bilk hen are sometimes very long. He mentions 
also another breed similarly characterised, in which the hens 
are excellent layers, but are apt to disturb and break their 
eggs owing to their spurs. 

Mr. Layard®’ has given an account of a breed of fowls in 
Ceylon with black skin, bones, and wattle, but with ordinary 
feathers, and which cannot “ bo more aptly described than by 
comparing them to a white fowl drawn down a sooty chimney ; 
it is, however,” adds Mr. Layard, “ a remarkable fact that a 
male bird of the pure sooty variety is almost as rare as a 
tortoise-shell tom-cat.” .Mr. Hlyth found the same rule to 
hold good with this breed near Calcutta. The males and 
females, on the other hand, of the black-boned European 
breed, with silky feathers, do not differ fi-om each other ; so 
that in the one breed, black skin and bones and the same 
kind of plumage are common to both s^es, whilst in the other 
breed, these charaeters are confined to the female sex. 

At the present day all the breeds of Polish fowls have the 
great bony protuberance on their skulls, which includes part 
of the brain and supports the crest, etjually developed in both 
sexes. But fonnorly in Germany the skuU of the hen alone 
was protuberant: Blumenbach,*" who jrarticularly attenderl 
to abnormal ]>eculiarities in domestic animals, states, in 1805, 
that this was the case; and Bechstcin had previously, in 
17!>3, observed the same fact. This latter author has care- 
fully dcscrilied the effects on the skull of a crest not only in 
the case of fowls, but of ducks, geese, and canaries. He states 
that with fowls, when the crest is not much developed, it is 
supirorted on a fatty mass ; but when much develoi>ed, it is 
always supported on a bony protuberance of variable size. 



** ‘ Naturgeochichte Deutachlanda,' 
Band Hi. (179;}), a. 339, 407. 

*' On the Ornithologr of Ceylon in 
‘Annals anil Mag. of Nat. History.’ 
2nd series, Tol. air. (1854), p. 63. 

" ‘ Handbuch der rergleich. Ana- 
tumie,’ 1803, p. 85, note. Mr. Teget- 
meier. who gives in ‘ Proc. Zoolog. 
.Soc.,’ Nov. 25th, 1856, a very interesU 
ing account of the skulls of Polish 
fowls, not knowing of Bechstein’s ac- 



count, has disputed the accuracy of 
Blumenbai h’s statement. For Bech- 
stein, m ‘ Naturgeschivhte Dentsch- 
lands,’ Band Hi. (1793), s. 399, note. I 
may add that at the first exhibition of 
Poultry at the Zoological Oardens, in 
May. 1845, I saw some fowls, called 
Friexiand fowls of which the hens 
were crested, and the cocks furnished 



© The Complete Work of Charles Darwin Online 



270 



FOWLS. 



Chap. VII. 



lie well closcribes the peculiarities of tliis protuberance ; he 
attended also to the effects of the modifie<l slia|ie of the brain 
on the intellect of these birds, and disputes I’allas’ statement 
that they are stupid. He then expressly remarks that he 
never observed this protulierance in male fowls. Hence there 
can be no doubt that this extraordinary character in the skulls 
of Polish fowls was formerly in Germany confined to the 
femsle sex, but has now been transferred to the males, and 
has thus become common to both sexes. 



External Differences, not connected with the Sexes, between the 
Breeds and between individual Birds. 



The size of the body differs greatly. Mr. Tegctineier has known 
a Brahma to weigh 17 pounds; a fine Malay cock 10 pounds ; whilst 
a first-rate Sebright Bantam weighs hardly more than 1 pound. 
During the last 20 years the size of some of our breeds has been 
largely increased by methodical selection, whilst that of other breeds 
has been much diminished. We have already seen how greatly 
colour varies even within the same breed; we know that the wild 
O. bankiva varies slightly in colour ; wo know that colour is variable 
in all our domestic animals ; nevertheless some eminent fanciers 
have so little faith in variability, that they have actually argued 
that the chief Game sub-breeds, wliich differ from each other in 
nothing but colour, are descended from distinct wild species! 
Crossing often causes strange modification of colour. Mr. Tcgetmeier 
informs me that when buff and white Coclu'ns are crossed, some of 
the chickens are almost invariably black. According to Mr. Brent, 
black and white Cochins occasionally produce chickens of a slaty- 
blue tint ; and this same tint results, as Mr. Tcgetmeier tells me, 
from crossing white Cochins with black Spanish fowls, or white 
Dorkings with black Minorcas.“ A good olwerver" states that a 
first-rate silver-spangled Hamburgh hen gradually lost the most 
characteristic qualities of the breed, for the black lacing to her 
feathers disappcai-cd, and her legs changed from leaden-blue to wliite : 
but what makes the case remarkable is, that this tendency ran in the 
blood for her sister changed in a similar but less strongly marked 
manner ; and chickens produced from this latter hen were at first 
almost pure white, “ but on moulting acquired black colours and 
some spangled feathers with almost obliterated markings;’ so that 
a now variety arose in this singular manner. 'The skin in the 
different breeds differs much in colour, l)eing white in common kinds 
yellow m Malays and Cochins, and black in Silk fowls ; thus mocking. 



" ‘Cottage Gardener,’ Jan. 3rd, 

1860, p. 218. 

" Mr. Williams, in a paper read 



before the Dublin Nat Hist. Soc.. 
quoted in ‘Cottage Gardener,’ laid, 
p. 161. 
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as M. Qodron " remarks the three principal ty^ of skin in man- 
kind. The same author adds that, as different kinds of fowls living 
in distant and isolated parts of the world have black skin and bones, 
this colour must have appeared at various times and places. 

The sha|)e and carriage of the body, and the shape of the head 
differ much. The lieak varies slightly in length and curvature, but 
incomporably less than with pigeons. In most crested fowls the 
nostrils offer a remarkable peculiarity in being raised with a cres- 
centic outline. The primary wing-feathers are short in Cochins; in 
a male, which must have been more than twice as heavy as O. 
oankiva, these feathers were in both birds of the same length. I 
have counted, with Mr. Tegetmeier’s aid, the prim^ wdng-fcathcrs 
in thirteen cocks and hens of various breeds ; in four of them, 
namely in two Hamburghs, a Cochin, and Game bantam, there were 
10, inrtead of the normal number 9 ; but in counting these feathers 
I have followed the practice of fanciers, and have not included the 
first minute primary feather, barely three-quarters of an inch in 
len^h. Tliese feathers differ considerably in relative length, the 
fourth, or the fifth, or the sixth, being the longest; with the third 
either equal to, or considerably shorter than the fifth. In wild 
{^linaceous species the relative length and number of the main 
wing and tail-feathers are extremely constant. 

The tail differs much in erectness and size, being small in Malays 
and very small in Cochins. In thirteen fowls of various breeds 
which I have examined, five had the normal number of 14 feathers, 
including in this number the two middle sickle-feathers; six others 
(viz. a Caffre cock, Gold-spangled Polish cock. Cochin hen, Sultan 
ben. Game hen and Malay hen had 16 ; and two (an old Cochin 
cock and Malay hen) had 17 feathers. The rumpless fowl has no tail 
and in one which I possessed there was no oil-gland ; but tliis 
bird though the os coccygis was extremely imperfect, had a vestige 
of a tail with two rather long feathers in the position of the outer 
caudals. This bird came from a family where, as I was told, the 
breed had kept true for twenty years ; but rumnless fowls often 
produce chickens with tails,” An eminent physiologist" has 
recently spoken of this breed as a distinct species ; had he examined 
the deforme<l state of the os coccyx he would never have come to 
this conclusion ; ho was probably misled by the statement, which may 
be found in some works, that toilless fowls are wild in Ceylon ; but 
this statement, as I have lieen assured by Mr. Layard and Dr. Kellaert 
who have so closely studied the birds of Ceylon, is utterly falsa 

The tarsi vary considerably in length, being relatively to the 



•' ‘ De l’E»pic*,' 1859, p. 4A2. 
For the occurrence of bl*ck-boBed 
fowU in South Amerio, «M Roulin, 
in ‘Mem. de I’Acnd. dee Science*,’ 
tom. ri. p. 351 ; and Azam, * Quad- 
ruptdos du Paraguay,’ tom. ii. p. 324. 



A frizzled fowl tent to me from 
Madnu had black bone*. 

“ Mr. Hewitt, in Tegctmeier’* 
‘Poultry Book,’ 186«, p. 231. 

“ Dr. Broca, in Brown-.Sequard'* 
‘Journal de Phyi.,' tom. ii. p. 3(!1. 
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femur considerably longer in the Spanish and Frizzled, and shorter 
in the Silk and Bantam breeds, than in the wild O. bankit-a ; but in 
the latter, as we h -»e seen, the tarsi vary in length. The tarsi are 
often feathered. The feet in many breeds are furnished with 
additional toes. Golden-spangled Polish fowls are said “ to have 
the skin l)etwecn their toes much developed: Mr. Tegetmeier 
observed this in one bird, but it was not so in one which 1 examined. 
Prof. Iloflmann has sent me a sketch of the feet of a fowl of the 
common breed at Giessen, with a web extending between the three 
toes, for about a third of their length. In Cochins the middle toe is 
said “ to be nearly double the length of the lateral toes, and there- 
fore much longer than in 0. banleim or in other fowls ; but this was 
not the case in two which I examined. The nail of the middle toe 
in this same breeil is surprisingly brood and flat, but in a variable 
degree in two birds which I examined; of this structure in the nail 
there is only a trace in O. bankiva. 

The voice differs slightly, as I am informed by Mr. Dixon, in 
almost every bteeil. The Malays “ have a loud, de«), somewhat pro- 
longed crow, but with considerable individual difference. Colonel 
8ykes remarks that the domestic Kulm cock in India has not the 
shrill clear pipe of the English bird, and " his scale of notes appears 
more limited.’^ Dr. Hooker was struck with the “ prolong^ howling 
screech” of the cocks in Sikhim." The crow of the Cochin is noto- 
riously and ludicrously different from that of the common cock. 
The disposition of the different breeds is widely different, varying 
from the savage and defiant temper of the Game-cock to the 
extremely peaceable temper of the Cochins. The latter, it has been 
asserted, “ mze to a much greater extent than any other varieties.” 
The Spanish fowls sufier more from frost tbw other bre^. 



Before we pass on to the skeleton, the degree of distinctness 
of the several breeds from G. hanktva ought to be noticed. 
Some writers speak of the Spanish as one of the most distinct 
breeds, and so it is in general aspect ; but its characteristic 
diflforouces are not important. The .Malay appears to mo more 
distinct, from its tall stature, small drooping tail with more 
than fourteen tiiil-feathers, and from its small comb and 
wattles ; nevertheless, one Malay sub-breed is coloured almost 
exactly like 0. bankica. Some authors consider the Polish 
fowl as very distinct ; but this a semi-moustrons breed, as 
shown by the protuberant and irregularly perforated skull. 



•• Diion’n * Onuunental Poultry,’ 
p. 325. 

“ ‘Poultry Chronicle,’ vol. i. p. 
485. Tegetmeicr'i ‘ Poultry Book,’ 
1866, p. 41. On Cochins vruinic, 
ibid., p. 46. 



Ferguson on ‘ Prize Poultry,’ p. 

” Col. Sykes in ‘Proc. Zoolog. Soc..' 
1832,0. 151. Dr. Hooker’s ‘ Hinu- 
Uyan Journals,’ vol. i. p. 314. 
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TLe Cochin, from its deeply furrowed frontal bones, peculiarly 
shaped occipital foramen, short wing-feathers, short tail con- 
taining more than fourteen feathers, broad nail to the middle 
toe, fluffy plumage, rough and dark-coloured eggs, and csije- 
cially from its peculiar voice, is probably the most distinct of 
all the breeds. If any one of our breeds has descended from 
some unknown species, distinct from O. bantiva, it is probably 
the Cochin : but the balance of evidence does not favour this 
view. All the characteristic differences of the Cochin breed 
are more or less variable, and may be detected in a greater or 
lesser degree in other breeds. One sub breed is coloured 
closely like G. bantiva. The feathered legs, often funiished 
with an additional toe, the wings incajiable of flight, the 
extremely quiet disposition, indicate a long course of domes- 
tication ; and these fowls come from China, where we know 
that plants and animals have been tended from a remote 
period with extraordinary care, and where consequently we 
might expect to find profoundly modified domestic races. 

Otleologieal Differences.— 1 have examined twenty-seven 
skeletons and fifty-throe skulls of various breeds, including 
three of G. bantiva : nearly lialf of these skulls I owe to the 
kindness of Mr. Tegetmeier, and throe of the skeletons to 
Mr. Eyton. 



The Skull differs greatly in size in different breeds, being nearly 
twice as long in the largert Cochins, but not nearly twice as bnrnd, 
as in bantams. The bones at the base, from the occipital foramen 
to the anterior end (including the gimdrates and pterygoids), are 
absolutely identical in sha/ie in all the skulls, bo is the lower jaw. 
In the forehead slight differences are often perceptible between the 
males and females, evidently caused by the presence of the comb. 
In every case 1 take the skull of (1. haukiva as the standard of 
comparison. In four Games, in one Malay hen, in an Afncan cock, 
in a Frizzled cock from Madras, in two black-boned Silk hens, no 
differences worth notice occur. In throe SpanM cocks, the form 
of the forehead between the orbits differs considerably ; in one it is 
considerably depressed, whilst in the two others it is rather promi- 
nent, with a deep medial furrow ; the skull of the hen is smooth. 
In three skulls of SebriylU Bautama the crown is more globular, and 
slopes mure abruptly to the occiput, than in O. bantiva. In a 
Bantam or Jumper from Burmah these same characters are more 
strongly pronounced, and the supra-occiput is more pointed. In 
a black Bantam the skull is not so globular, and the occipital 
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foramen is very large, and has nearly the same sub-triangnlar out- 
line presently to bo described in Cochins; and in this skull the 
two ascending branches of the premaxillary are overlapped in a 
singular manner by the processes of the nasal bone, but, as I have 
seen only one s^imen, some of these difference's may be individual. 
Of Cochins and Brahmas (the latter a crossed race approaching 
closely to Cochins) I have examineel seven skulls; at the point 
where the ascending branches of the premaxillary rest on the frontal 
bone the surface is much depressed, and from this depression a deep 
medial furrow extends liackwards to a variable distance; the edges 
of this Assure are rather prominent, as is the top of the skull behind 
and over the orbits. These characters are less developed in the 
hens. The pterygoids, and the processes of the lower jaw, are 
broader, relatively to the size of the head, than in O. hankiva ; and 
this is likewise the case with Dorkings when of largo size. The 
fork of the hyoid bone in Cochins is twice as wide as in O. bankivn, 
whereas the length of the other hyoid bones is only as three to 




Fig. 33.— OocipiUl Foramen, of natural aise. A. Wild GaUut bmkita. B. Codlin Cock. 

two. But the most remarkable character is the shaiie of the 
occipital foramen : in 0. hankiva (A) the breadth in a horizontal 
line exceeds the height in a vertical lino, and the outline is nearly 
circular; whereas in Cochins (B) the outline is sul)-triangular, and 
the vertical lino exceeds the horizontal lino in length. This same 
form likewise occurs in the black Bantam above referred to, and an 
approach to it may Iro seen in some Dorkings, and in a slight d^ree 
in certain other breeds. 

Ol Dorking! I have examined three skulls, one belonging to the 
wliite-sub-breod ; the one character deserving notice is the breadth 
of the frontal bones, which are moderately furrowed in the middle ; 
thus in a skull which was less than once and a half the length of 
that of 0. hankiva, the breadth lietween the orbits was exactly 
double. Of /.’amburghi 1 have examined four shills (male and 
female) of the pencilled sub-breed, and one (male) of the spangled sub- 
bre^; the nasal Ixmcs stand remarkably wide ajiart, but in a 
variable degree; consequently narrow membrane-covered spaces 
are loft between the tijis of the two ascending branches of the pre- 
maxillary bones, which are rather short, and between these branches 
and the nasal bones. The surface of the frontal bone, on which the 
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branches of the premaxillai^ rest, is very little depressed. These 
peculiarities no donbt stand in close relation with the broad, flattened 
rose-comb characteristic of the Hamburgh breed. 

I have examined fourteen skulls ef /Wi*A and other eretU l hrerde. 
Their differences are extraordinary. First for nine skulls of dif- 
ferent sub-breeds of English Polish fowls. The hemispherical pro- 
tuberance of the frontal bones “ may be scon in the accompanying 




drawings, in which (B) the skull of a white-crested Polish fowl is 
shown obliquely from atove, with the skull (A) of O. hankiva in the 
same position. In fig. 35 longitudinal sections are given of the 
skull of a Polish fowl, and, for comparison, of a Cochin of the same 
size. The protuberance in all Polish fowls occupies the same position 
but differs much in size. In one of my nine specimens it was ex- 
tremely slight. The degree to which the protulierance is ossified 
varies greatly, larger or smaller portions of bone lioing replaced by 
membrane. In one specimen there was only a single open jwre ; 



“ See Mr. Tegetmeier'a account, 
with woodcuta, of the aknll of Poliah 
fowla, in ‘ Proc. Zoolog. Soc.,’ Xov. 
25th, 1856. For other referencca, ana 
laid. Gcoffroy Saint- Hilaire, ‘ HUt. 
Gtin. dea Anomaliea,' tom. i. p. 287. 



SI. C. Uareate auajiccta (‘ Recherchea 
aur lea Conditions de la Vie,’ &c., 
Lille, 186.1, p. 36) that the protuber- 
ance is not formed by the frontal 
bonea, but by the oeaification of the 

T 2 
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(I'enerally, there are many varioosly shaped open spac^, the bone 
forming an irregular reticulation. A medial, longitudinal, arched 
ribbon of bone is generally retained, but in one specimen there was 
no bone whatever over the whole protuberance, and the skull, when 
cleaned and viewed from above, presented the appearance of an open 
basin. The change in the whole internal form of the skull is sur- 
prisingly great. The brain is modified in a corresponding manner, 
08 is shown in the two longitudinal sections, which deserve attentive 
consideration. The upper and anterior cavity of the three into 
which the skull may be divided, is the one which is so greatly 
modified ; it is evidently much larger than in the Cochin skull of 
the some size, and extends much further lieyond the interorbital 
septum, but laterally is less deep. This cavity, as I hear from Mr. 
Tegetmeier, is entirely filled with brain. In the skull of the Cochin 
and of all ordinary fowls a strong internal ridge of hone separates 
the anterior from the central cavity ; but this ridge is quite absent 
in the Polish skull here figured. The shape of the central cavity is 
circular in the Polish, and lengthened in the Cochin skull. The 
shape of the posterior cavity, together with the position, size, and 
number of the pores for the nerves, differ much in these two skulls. 
A pit deeply penetrating the occipital bone of the Cochin is entirely 
absent in tliis Polish skull, whilst in another specimen it was well 
developed. In this second specimen the whole internal surface of 
the posterior cavity likewise differs to a certain extent in shape. 
I made sections of two other skulls, — namely, of a Polish fowl with 
the protulierance singularly little developed, and of a Sultan in 
which it was a little more devolopeil ; ana when these two skulls 
were placed between the two above figured (fig. 35), a perfect gra- 
dation in the configuration of each part of the internal surface could 
bo traced. In the Polish skull, with a small protulierance, the ridge 
lietween the anterior and middle cavities was present, but low ; and 
in the Sultan this ridge was replaced by a narrow furrow standing 
on a brood raised eminence. 

It may naturally bo askcil whether these remarkable modifications 
in the form of the brain affect the intellect of Polish fowls ; some 
writers have stated that they are extremely stupid, but Beclistcin 
and Mr. Tegetmeier have shown that this is by no means generally 
the ca.se. Nevertheless Beehstein'* states that he had a Polish hen 
which “ was crazy, and anxiously wandered about all day long.” 
A hen in my possession was solitary in her habits, and was often so 
absorbed in reverie that she could be touched ; she was also deficient 
in the most singular manner in the faculty of finding her way, so 
that, if she strayed a hundred yards from her feoding-jilaco, she 
was completely lost, and would then obstinately try to proceed in a 
wrong direction. I have receivc<l other and similar accounts of 
Polish fowls appearing stupid or half-idiotic.” 

" ‘ Nstargt«chicht« DcutschluiU,’ hare received rummunicatioiu to a 
hand iii. (1793), a. 400. similar effect from Mesara. Breat and 

'• The • Field,’ May 11th, 1861. I Tegetmeier. 
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To rotnm to the skull of Polish fowls. The posterior part, viewed 
externally, differs little from that of O. bankiva. In most fowls 
the posterior-lateral process of the frontal bone and the process of 
the squamosal bone run together and are ossified near their ex- 
tremities : this union of the two bones, howcTor, is not constant in 
any breed ; and in eleven out of fourteen skulls of cresteil breeds, 
these processes were quite distinct. These processes, when not 
united, instead of being inclined anteriorly, as in all common breeds, 
descend at right angles to the lower jaw ; and in this cose the longer 




FIs. 3S.— lA>nslradlniU •rctiomi of Skull, of luttunl «U-, vlowed lulorallx. A. Poll-h Cock. 
U. Cochin Cock, wtecud for comporiaon »ah the »bo« from being of neorly Uw Mmc 
«l«*. 

axis of the lx>ny cavity of the ear is likewise more jwipondicular, 
than in other breeds. When the squamosal process is free instead 
of expanding at the tip, it is roluced to an extremely fine and 
pointed style, of variable length. The pterygoid and quadrate bones 
present no differences. The palatine lx>nes are a little more curved 
upwards at their posterior ends. Tlie frontal bones, anteriorly to 
the protuberance, are, as in Dorkings, very broad, but in a variable 
degree. The nasal bones either stand far apart, as in Hambnrghs, 
or almost touch each other, and in one instance were ossified 
together. Each nasal bone properly sends out in front two long 
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processes of equal lengths, forming a fork ; but in all the Polish 
skulls, except one, the inner process was considerably, but in a 
variable degree, shortened and somewhat upturned. In all the 
skulls, except one, the two ascending branches of the premaxillary, 
instead of running up lietween the processes of the na^ bones and 
resting on the ethmoid bone, are much shortened and terminate in a 
blunt, somewhat upturned point. In those skulls in which the 
nasal bones approach quite close to each other or are ossified 
together, it would be impossible for the ascending branches of the 
premaxillary to reach the ethmoid and frontal bones ; hence we see 
that even the relative connection of the bones has been changed. 
Apparently in consequence of the branches of the premaxillary and 
of the inner processes of the nasal bones being somewhat upturned, 
the external orifices of the nostrils are upraised and assume a 
crescentic outline. 

I must still say a few words on some of the foreign Crested 
breeds. The skull of a crested, mmpless, white Turkish fowl was 
very slightly protuberant, and but little perforated; the ascending 
branches of the premaxillary was w(dl developed. In anotW 
Turkish breed, called Ghoondooks, the skull was considerably protu- 
berant and perforated ; the ascending branches of the premaxillary 
were so much aborted that they projected only T>jth of an inch ; and 
the inner processes of the nasal bone were so completely aborted, that 
the surface where they should have projected was quite smooth. 
Here then we see these two liones modified to an extreme degree. 
Of Sultans (another Turkish breed) I examined two skulls ; in that 
of the female the ])rotuborance was much larger than in tho male. 
In both skulls tho ascending branches of tho premaxillary were very 
short, and in l)oth the nasal portion of the inner processes of the 
nasal bones were ossified together. These Sultan skulls difiered 
from those of English Polish fowls in tho frontal bones, anteriorly 
to the protulwrance, not l)cing broad. 

The^t skull which I need describe is a unique one, lent to mo 
by Mr. Tcgctmeier: it resembles a Polish skull in most of its 
characters, but has not tho groat frontal protuberance; it has, 
however, two rounded knolis of a different nature, which stand 
more in front, above tho lachrymal bones. These curious knohs, 
into which tho brain does not enter, are separated from each other 
by a deep medial furrow ; and this is perforated by a few minute 
pores. The nasal bones stand rather wide apart, with their inner 
processes, and the ascending branches of tho premaxillary, upturned 
and shortened. Tho two knolis no doubt supported the two great 
hom-like projections of the comb. 

From the foregoing facts wo see in how astonishing a manner 
some of tho bones of tho skull vary in Crested fowls. The pro- 
tuberance may certainly bo called in one sense a monstrosity, as 
being wholly unlike nnything observed in nature: but as in 
ordinwy CMes it is not injurious to the bird, and as it is strictly 
inherit^, it can hardly in another sense be called a monstrosity. 
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A series may bo formed commencing with the black-honed Silk 
fowl, which has a very small crest with the skull beneath penetrated 
only by a few minute orifices, but with no other change in its 
struchue ; and from this first stage we may proceed to fowls with 
a moderately largo crest, which rests, according to Bochstoin, on a 
fleshy mass, but without any protuberance in the skull. I may add 
that I have seen a similar fleshy or fibrous mass Iteneath the tuft 
of feathers on the head of the Tufted duck ; and in this case there 
was no actual protuberance in the skull, but it had become a little 
more globular. Lastly, when we come to fowls with a largely 
develoned crest, the skull 1>ocomes largely protuberant and is per- 
forated by a multitude of irregular open spaces. The close relation 
between the crest and the size of the bony protuberance is shown in 
another way; for Mr. Tcgetmeier informs me that if chickens lately 
hatched be selected with a large bony protuberance, when adult 




Hg. 36.— .SAull or HurmJ Fowl, of nnlonil «l», virwn] from obove, • lltUf obllqaelT. (In 
tbe poMvMton of TtffHmeier.) 

they will have a large crest There can be no doubt that in former 
times the breeder of Polish fowls attended solely to the crest, and 
not to the skull ; nevcrtlieless, by increasing the crest, in which he lias 
been wonderfully successful, ho has unintentionally made the skull 
protuberant to an astonishing degree ; and through correlation of 
growth, ho has at the same time affected the form and relative con- 
nexion of the premaxillary and nasal bones, the shape of the orifice 
of the nose, the breadth of the frontal bones, the shape of the post- 
lateral processes of the frontal and squamosal lionos, the direction 
of the axis of the bony cavity of the ear, and lastly the internal 
configuration of the whole skull together with the shape of the 
brain. 

I>r/cir<r.— In O. hankiea there are fourteen eervical, seven dorsal 
with ribs, apparently fifteen lumbar and sacral, and six caudal 
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vortobrto;” but the luml»r and sacral are so much anchylosed that 
I am not sure of tlieir number, and this makes the comparison of 
the total numlier of vertebne in the several breeds difficult. I have 
spoken of six caudal vertebra, because the basal one is almost 
completely anchylosed with the pelvis; but if we consider the 
number as seven, the caudal vertebras agree in all the skeletons. 
The cervical vertebra) are, as just stated, in appearance fourteen ; 
but out of twenty-throe skeletons in a fit state for examination, in 
five of them, namely, in two Games, in two pencilled Hamburghs, 
and in a Polish, the fourteenth vertebra liore ribs, which, though 
small, were perfectly developed with a double articulation. The 
presence of these little ribs cannot be considered as a fact of much 
importance, for all the cervical vertebra) l>ear representatives of ribs; 
but their development in the fourteenth vertebra nxluces the size 
of the passages in the transverse processes, and makes this vertebra 
exactly like the first dorsal vertebra. The addition of these little ribs 
does not affect the fourteenth cervical alone, for properly the riba 
of the first true dorsal vertebra are destitute of processes; but 
in some of the skeletons in which the fourteenth cervical bore 
little ribs the first pair of true rilis had well-developed processes. 
When wo know that the sparrow has only nine, and the swan twenty- 
throe cervical vertebrte,” we need feel no surprise at the number 
of the cervical vertebrse in the fowl being, as it appears, variable. 

There are seven dorsal vertebrse bearing ril)s; the first dorsal is 
never anchylosed with the succeeding four, which are generally 
anchylc»cd together. In one Sultan fowl, however, the two first 
. In twos 



-IS anchylosed with the h 
which these middle dorsal vi 
Seven is the normal numb 
the Sultan fowl (in which the fourteenth cervical vertebra w 
fnmishod witli little rilw) there were eight pairs ; the eighth p 
seemed to be developed on a vertebra corresponding with the fi 
lumbar in O. hankiva ; the sternal portion of both the seventh a 
eighth riba did not roach the sternum. In four skeletons ‘ — 
ribs were developed on the fourteenth cervical vertebra, tl 
when these cervical ribs are included, eight pairs; ’ 

Game cock, in which the fourteenth cervical was fun 
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pair in other skeletons ; in this Gnmo cock, as far as could bo 
judged from the appearance of the lumbar vcrtebrje, a whole dor^I 
Tertebra with its ribs was missing. We thus see that the ribs 
(whether or not the little pair attached to the fourteenth cerrical 
vertebra be counted) vary from six to eight pair. The sixth pair is 
frequently not furnished with processes. The sternal portion of 
the seventh pair is extremely broad in Cochins, and is completely 
oesihod. As previously stated, it is acarcely possible to count the 
lnmtx)-saeml vertebra); but they certainly do not correspond in 
shape or numlx)r in the several skeletons. The caudal vertebrae 
are closely similar in all the skeletons, the only difference being 
whether or not the Iwsal one is anchylosed to the jielvis; they 
hardly vary even in length, not being shorter in Cochins, with their 
short tail-feathers, than in other breeds; in a S|>anish cock, 
however, the caudal vertebrae were a little elongated. In tlirce 
rumpless fowls the caudal vertebrae were few in number, and 
anchylosed together into a misformc<l mass. 

In the individual vertebrae the differences in structure are very 
slight. In the atlas the cavity for the occipital condyle is either 
ossified into a ring, or is, as in Itankiva, 
open on its upper mai^in. The upper arc 
of the spinal canal is a little more arched 
in Cochins, in confer 
ofthooccipitalforamc , 

In several skeletons a difference, but not 
of much im|)ortnnce, may be observed, 
which commences at the fourth cervical 
vertebra, and is greatest at about the 
sixth, seventh, or eighth vertebra; this 
consists in the haemal descending processes 
being united to the body of the vertebra fi. j,_sixthOrvk*iv>rtebr., 
by a sort of buttress. This structure may oriutnni vk.«i utmUr. 
bo observed in Cochins, Polish, some Ham- cmw"^?***** *""*“"*• 
bnrghs, and probably other broods ; but “ 
is absent, or barely developed, in Game, Dorking, Spanish, Bantam, 
and several other breeds examined by me. On the dorsal surface 
of the sixth cervical vertebra in Cochins three prominent points 
are more strongly developed than in the corresponding vertebra 
of the Game fowl or O. hankiva. 

Pt/cw.— This differs in some few points in the several skeletons. 
The anterior margin of the ilinm seems at first to vary much in 
outline, but this is chiefly due to the degree to which the margin 
in the middle part is ossifi^ to the crest of the vortebr® ; the outline, 
however, does differ in being more truncated in Bantams, and more 
tounde<l in certain breeds, as in Cochins. The outline of the 
ischiadic foramen differs considerably, being nearly circular in 
Bantams, instead of egg-shaped as in the Bankiva, and more 
regularly oval in some skeletons, as in the Si»nish. The obturator 
notch is also much less elongated in some skeletons tlian in others. 
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The end of the pubic bone presents the greatest difference ; being 
hardly enlarged in the Bankira; considerably and gradually 
enlarged in Cochins, and in a lesser d^;ree in some other breeds ; 
and abruptly enlarged in Bantams, In one Bantam this bone 
extended very little beyond the extremity of the ischium. The 
whole pelvis in this latter bird differed widely in its proportions, 
being far broader proportionally to its length than in Bankiva. 

iiterwiim.— This bone is generally so much deformed that it is 
scarcely possible to compare its shape strictly in the several bre^s. 



separate hone of the leg and wing, relatively to the same bones 
in the wild Bankiva, in the following breeds, which I thought were 
the most likely to differ; namely, in Cochin, Dorking, Spanish, 
Polish, Burmese Bantam, Frizzled Indian, and black-boned Silk 
fowls; and it was truly surprising to see how absolutely every 
process, articulation, and pore agreed, though the bones differ^ 
greatly in size. The agreement is far more absolute tlum in other 
parts of the skeleton. In stating this, I do not refer to the 
relative thickness and length of the several hones; for the tarsi 
varied considerably in both these respects. But the other limb- 
bones varied little even in relative lon^b. 




A almost equilateral or much elon- 
gated. The front margin of the 
crest is more or less perpendicular 
and varies greatly, as does the 
|| g curvature of the posterior end. 



The form of tte triangular ex- 
tremity of the lateral processes 
differs considerably, being cither 



form of the triangular ex- 




g curvaiure oi tne posterior end, 
and the flatness of the lower 
surface. Tlie outline of the 
manubrial process also varies, 
being wedge-shaped in the Ban- 
kiva, and rounds in the Spanish 
k breed. The /urculvm differs in 



® being more or less arched, and 
greatly, as may be seen in the 
accompanying outlines, in the 
shape of tlie Wminal plate ; hut 
the shape of this part differed a 
little in two skeletons of the wild 



kiva, and rounded in the ^ 
breed. The furcttlum difft 





IKWIUCTCVI lunaiuB luo apex m 
the two Sultan fowls. 

I carefully compared each 



D Bimkiva. The coracoid presents 
no difference worth notice. The 
tcajnda varies in shape, l>eing of 
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Finally, I have not examined a sufficient number of skele- 
tons to say whether any of the foregoing differences, except 
in the skull, are characteristic of the several breeds. Appa- 
rently some differences are more common in certain breeds 
than in others,— as an additional rib to the fourteenth cervical 
vertebra in llamburghs and Games, and the breadth of the 
end of the pubic bone in Cochins. Both skeletons of the 
Sultan fowl had eight dorsal vertebrae, and the end of the 
scapula in both was somewhat attenuated. In the skull, the 
deep medial furrow in the frontal bones and the vertically 
elongated occipital foramen seem to be characteristic of 
Cochins; as is the great breadth of the frontal bones in 
Dorkings ; the separation and open spaces between the tips of 
the ascending branches of the ])rcmaxillaries and nasal bones, 
as well as the front part of the skull being but little depressed, 
characterise llamburghs ; the globular shajx) of the posterior 
part of the skull seems to bo characteristic of laced Bantams ; 
and lastly, the protuberanee of the skull with the ascending 
branches of the premaxillaries partially aborted, together 
with the other differences before specified, are eminently 
characteristic of Polish and other Crested fowls. 

But the most striking result of my examination of the 
skeleton is the gr»>at variability of all the bones except those 
of the extremities. To a certain extent wo can understand 
why the skeleton fluctuates so much in structure ; fowls have 
been exposed to unnatural conditions of life, and their whole 
organixation has thus been rendered variable ; but the brooder 
is quite indifferent to, and never intentionally selects, any 
modification in the skeleton. External characters, if not 
attended to hy man,— such as the number of the tail and 
wing feathers and their relative lengths, which in wild birds 
are generally constant, — fluctuate in our domestic fowls in 
the same manner as the several ]>arts of the skeleton. An 
additional too is a “ point ” in Dorkings, and has become a 
fixed character, but is variable in Cochins and Silk fowls. 
The colour of the plumage and the form of the comb are in 
most breeds, or even sub-breeds, eminently fixed characters ; 
but in Dorkings these points have not been attended to, and 
are variable. AVhen any modification in the skeleton is 
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rolatod to some external character which man values, it has 
been, unintentionally on his jvart, acte<l on by selection, and 
has become more or loss fixed. Wo see this in the wonderful 
])rotnbcranco of the skull, which sup])orts the crest of feathers 
in Polish fowls, and which by correlation has afiected other 
parts of the skull. We see the same result in the two pro- 
tuberances which supjwrt the horns in the homed fowl, and 
in the flattened shape of the front of the skull in Hamburghs 
consequent on their flattened and broad “ rose-combs.” Wo 
know not in the least whether additional ribs, or the changed 
outline of the occipital foramen, or the changed form of the 
scapula, or of the extremity of the furculum, are in any way 
correlated with other stmetures, or have arisen from the 
changed conditions and habits of life to which our fowls have 
been subjected ; but there is no reason to doubt that these 
various modifications in the skeleton could be rendered, either 
by direct selection, or by the selection of correlated structures, 
as constant and as characteristic of each breed, as are the size 
and shape of the body, the colour of the plumage, and the 
form of the comb. 

Effects of the Disuse of Parts. 

.fudging from the habits of our European gallinaceous birds, 
Oallus bankiea in its native haunts would use its legs and wings 
more than do our domestic fowls, which rarely fly except to their 
roosts. The Silk and the Frizzled fowls, from having imperfect 
wing-fcathors, cannot fly at all ; and there is reason to telicve that 
both these breeds are ancient, so that their progenitors during 
many generations cannot have flown. The Cochins, also, from their 
short wings and heavy bodies, can hardly fly up to a low perch. 
Therefore in these bre^, especially in the two first, a considerable 
diminution in the wing-bones might have l>een expected, but this is 
not the case. In every specimen, after disarticulating and cleaning 
the bones, I carefully com]iared the relative length of the two main 
bones of the wing to each other, and of the two main bones of the 
log to each other, with those of G. banleiva ; and it was surprising 
to see (except in the case of the tarsi) how exactly the same relative 
length had been retained. This fact is curious, from showing how 
truly the proportions of an organ may be inherited, although not 
fully exercisM during many generations. I then compared in 
several broods the lon^h of the femur and tibia with the humerus 
and ulna, and likewise these same bones with those of G. bank-iva ; 
the result was that the wing-bones in all the breeds (except the 
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Burmcso Jumper, which has unnaturslly short legs, are slightly 
shortened relatively to the leg-bones ; but the decrease is so slight 
that it may lie due to the standard specimen of O. bankim having 
accidentally had wings of slightly greater length than usual ; so 
that the measurements are not worth giving. But it deserves 
notice that the Silk and Frizzled fowls, which arc quite incapable 
of flight, had their wings lem reduced relatively to their legs than 
in almost any other breed! Wo have seen with domerticated 
pigeons that the bones of the wings are somewhat reduced in length, 
whilst the primary feathers are rather increased in length, and it is 
just possible, though not prolmblc, that in the Silk and Frizzled 
fowls any tendency to decrease in the length of the wing-bones from 
disuse may have been checked through the law of compensation, by 
the decre^cd growth of the wing-featliers, and consequent increased 
supply of nutriment. The wing-bones, however, in both these breeds, 
arc found to be slightly reduced in length when judged by the 
standard of the lenf^h of the sternum or head, relatively to these 
same parts in G. bankim. 

The actual weight of the main bones of the leg and wing in twelve 
breeds is given in the two first columns in the following table. Tlie 
calculated weight of the wing-bones relatively to the leg-bones, in 
comparison with the leg and wing-bones of O. bankim, are given 
in the third coliunn, — the weight of the wing-bones in O. bank-im 
being called a hund^.t’ 

Table I. 
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In tho eight first birds, belonging to distinct breeds, in this table, 
we see a dccidml reduction in tho weight of the bones of the wing. 

In the Indian Frizzlo<l fowl, which cannot fly, tho reduction is 
carried to the greatest extent, namely, to thirty-three per cent, of 
their projxjr proportional weight. In the next four birds, including 
the Silk hen, which is incapaldc of flight, we see that the wings, 
relatively to the legs, are slightly incroa^ in weight ; but it should 
bo observed that, if in the.se birds tho legs liad become from any 
cau.se reduced in weight, this would give tho false appearance of 
the wings having increased in relative weight. Now a reduction of 
this nature has certainly occurred with tho Burmese Jumper, in 
which the legs are abnormally short, and in the two Hamburghs 
and Silk fowl, the legs, though not short, are formed of remarkably 
thin and light bones. I make these statements, not judging by 
mere eyesight, but after having calculated the weights of the leg- 
bones relatively to those of O. bankim, according to the only two 
standards of comparison which I could use, namely, the relative 
lengths of tho head and sternum ; for I do not know the weight of 
the body in 0. bankim, which would have been a better standard. 
According to these standards, the leg-lwnes in these four fowls are 
in a marked manner far lighter than in any other breed. It may 
therefore be concluded that in all cases in which the legs have not 
been through some unknown cause much reduced in weight, the 
wing-liones have become reduced in weight relatively to the 1^- 
bones, in comparison with those of U. bankim. And this reduction 
of weight may, I apprehend, safely be attributed to disuse. 

To make the foregoing table quite satisfactory, it ought to have 
been shown that in the eight first birds the leg-bones have not actually 
increased in weight out of due proportion with tho rest of the body; 
this I cannot show, from not knowing, as alreadv remarked, the 
weight of the wild Bankiva.'* 1 am indeed inclined to suspect tliat 
tho leg-bones in the Dorking, No. 2 in tho table, are proportionally 
too heavy ; but this bird was a very large one, weighing 7 lb. 2 oz., 
though very thin. Its leg-bones were more than ten times as heavy 
as those of the Burmese Jumper! I tried to ascertain the length 
both of the leg-liones and wing-bones relatively to other parts of 
the Ixxiy and skeleton : but the whole organisation in these birds, 
which have been so long domesticated, has become so variable, that 



as 100 : 52 in Dorkings as 557 : 248, 
or as 100 : 44; and so on for the 
other breeds. We thus got tho series 
of 62, 52, 44 for the relative weights 
of the wing-bones in 0. bankim. 
Cochins, Dorkings, &c. And now 
taking 10 >, instead of 62, for the 
weight of the wing-bones in 0. banUta, 
we get, by another rule of three, 88 
as the weight of tho wing-bones in 
Cochins; 70 in the Dorkings; and 



so on for the remainder of the third 
column in the table. 

” Mr. Blyth (in ‘Annals and Mag. 
of Nat. Hist.,’ 2nd series, vol. i„ 1848, 
p. 456) gives lb. as the weight of 
a full-grown male 0. baniim ; but 
from what I hare seen of the skins 
and skeletons of various breeds, I 
cannot believe that my two s|>ecimens 
of Q. bankim could have weighed so 
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BO certain conclnsions could be reached. For instance, the legs of 
the above Dorking cock were nearly three-quarters of an inch too 
short relatively to the length of the sternum, and mote than three- 
quarters of an inch too long relatively to the length of the skull 
m comparison with these same ports in G. bankioa. 

In the following Table II. in the two first columns we see in 
mches and decimals the length of the sternum, and the extreme 
depth of its crest to which the pectoral muscles are attached. In 
the third column we have the calculated depth of the crest, relatively 
to the length of tlie sternum, in comparison with these same parts 
in G. hankiva?^ 



OalluB bankira .. male 

I Cochin male 

I Dorking nuila 

I BponUh male 

Polish male 

Game male 

Malay female 

fiultan male 

Friazled hen male 

Burmese Jumper .. .. female 

Hamburgh male 

Hamburgh female 

Silk fowl fem.de 



Pppih of Crest 
of KlatlTsIj to tlif 
fte>« length of lbs 



By lootog to the third column wo see that in every case the 
depth of the crest relatively to the len^b of the sternum, in com- 
plin with (A baukiea is diminished, generally between 10 and 
M per cent But the degree of reduction varies much, partly in 
consMuenco of the frequently deformed state rf the sternum. In 
the Silk fowl, which <»nnot fiy, the crest is 34 per cent less deep 
than what it ought to have been. This reducUon of the crest in all 
the br^ probably accounts for the great variability, before 
referred to, in the curvature of the furculum, and in the shape of its 
sternal extremity. Medical men believe that the abnormal form of 
the spine so commonly observed in women of the higher ranks 
^ults from the attached muscles not boinK fully exercised. So 
It IS with our domestic fowls, for they use their pectoral muscles 

le prioctple m expUined in tbo 
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but little, and, out of twenty-five sternuma examined by me, three 
alone were perfectly symmetrical, ten were moderately crooked, and 
twelve were deformed to an extreme degree. Mr. Romanes, however, 
believes that the malformation is duo to fowls whilst young resting 
their stemums on the sticks on which they roost 

Finally, we may conclude with respect to the variotis breeds 
of the fowl, that the main bones of the wing have probably 
lieen shortened in a very slight degree ; that they have certainly 
become lighter relatively to the leg-bones in all the breeds in 
which these latter bones are not unnaturally short or deli- 
cate ; and that the crest of the sternum, to which the i>ectural 
muscles are attached, has invariably become less prominent, 
the whole sternum being also extremely liable to deformity. 
Those results wo may attribute to the lessened use of the 
wings. 

Correlation of Oroulh . — I will here sum up the few facts 
which 1 have collected on this obscure, but important, subject. 
In Cochin and Game fowls there is perhaps some relation 
between the colour of the plumage and the darkness of the 
egg-shell. In Sultans the additional sickle-featliors in the 
tail are apparently related to the general redundancy of the 
plumage, as shown by the feathered legs, large crest, and 
board. In two tailless fowls which I examined the oil-gland 
was aborted. A large crest of feathers, as Sir. Tegetincier 
has remarked, seems always accomi>anied by a groat dimi- 
nution or almost entire absence of the comb. A large lieard 
is similarly aocom])anied by diminished or absent wattles. 
These latter cases apparently come under the law of com- 
pensation or l>alancomont of growth. A large lasard beneath 
the lower jaw and a largo toji-knot on the skull often go 
together. The comb when of any peculiar shitpe, os w ith 
Ilornod. Spanish, and Hamburgh fowls, affects in a corre- 
sponding manner the underlying skull ; and wo have seen 
how wonderfully this is the case with Crested fowls when 
the crest is largely devolojied. With the protuberance of the 
frontal bones the sha}>e of the internal surface of the skull 
and of the brain is greatly modified. ITio presence of a crest 
influences in some unknown way the development of the 
ascending branches of the premaxillary bone, and of the 
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inner processes of the nasal bones ; and likewise the shape of 
the external orifice of the nostrils. There is a plain and 
curious correlation between a crest of feathers and the im- 
perfectly ossified condition of the skull. Not only does this 
hold good with nearly all crested fowls, but likewise with 
tufted ducks, and as Dr. Gunther informs me with tufted 
geese in Germany. 

Lastly, the feathers composing the crest in male Polish 
fowls resemble hackles, and differ greatly in shape from those 
in the crest of the female. The neck, wing-coverts, and loins 
in the male bird are properly covered with hackles, and it 
would appear that feathers of this shape have spread by 
correlation to the head of the male. This little fact is in- 
teresting ; because, though both sexes of some wild gallina- 
ceous birds have their heads similarly ornamented, yet there 
is often a difference in the size and shape of feathers forming 
their crests. Furthermore, there is in some cases, as in the 
male Gold and in the male Amherst pheasants (P. pieltu and 
amherstice), a close relation in colour, as well as in structure, 
between the plumes on the head and on the loins. It would 
therefore appear that the same law has regulated the state of 
the feathers on the head and body, both with species living 
under natural conditions, and with birds which have varied 
under domestication. 
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CHAPTER VIII. 

DUCK— GOOSE— PEACOCK — TURKEY — GUIXEA-FOWI.— CAX ART- 
BIRD— OOLD-FISII — niVI-BEES— SILK-MOTHS. 

DUCKS, SEVERAL BREEDS OP— PROGRESS OP DOMESTICATtOX— ORIOIN OP 
FROM THE COMMON WIU>-DrCK— DIFFERESCES LV THE DIPPEREXT BREEDS 
— OSTEOLOGICAL DIPPEREXCES-^EFFECTS OP I'SE AND DI8CSE OX THE 
LIMB-UOXE8. 

GOOSE, ANCIENTLY DOMESTICATED — UTTLE VARIATION OP— SEBASTOPOL 
PEACOCK, QRiniM or black-shocldered breei>. 

TURKEY. BREEDS OF — crossed WITH THE CSITED STATES SPECIES — 
eppeots op climate on. 

GUINEA-FOWL, CANARY-BIRD, GOLD-FISH, HIVE-BEES. 
SILK-MOTHS, SPECIES and bkeeds op — anciently domesticated — 

CARE IN TUEIK SELECTION— DIITEKE.NCE8 IN THE DIPPEBENT RACES — IN 
THE EGO, CATERPILLAR. AND COCOON STATES— INHERITANCE OP CHA- 
RACTERS— IMPEBPBCT WINGS— LOST INSTINCTS — OOBRELATED CHAKACTEK8. 

I WILL, as in previous cases, first briefly describe the chief 
domestic breeds of the duck : — 

Breed 1. Common Pometlic Puck . — Varies much in colour and 
in proportions, and differs in instincts and disposition from tbo 
wild duck. There are several sub-brecda :— (1) The Aylesbury, of 
great size, white, with pale-yellow beak and legs ; alxlomiiml dermal 
sack largely developed, (‘i) The Rouen, of great size, coloured like 
the wild duck, with green or mottleti beak ; dermal sack largely 
developed. (H) Tuft«i Duck, with a largo top-knot of tine downy 
feathers, supported on a fleshy mass, with the skull perforated 
Iteneatli. The top-knot in a dock which I imported from Holland 
was two and a half inches in diameter. (4) Labrador (or Canadian, 
or Buenos Ayres, or East Indian) ; plumage entirely black ; beak 
broader, relatively to its length, than in tho wild dnek ; eggs slightly 
tinted w'ith black. This sub-breed perhaps ought to bo rankeil as 
a breed ; it includes two sub- varieties, one as large as the common 
domestic duck, which I have kept alive, and the other smaller and 
often capable of flight.' I presume it is this latter sub-variety 
which has licon described in France * as flying well, being rather 
wild, and when cooked having tho flavour of the wild duck ; never- 



• ‘ Poultrv Chronicl* ’ (1854), vol. > Dr. Turrsl, in ‘ BulL Soc. d’Ac- 
ii. p. 91, and vol. i. p. 33U. climat.,’ tum. vii. 1860, p. 541. 
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thelesH this sub-Tariety is polygamous, like other domesticate<l 
dnckH and unlike the wild duck. These black l4ibrador ducks 
brce<l true ; but a case is given by Dr. Tnrral of the French sub- 
variety producing young with some white feathers on the head and 
neck, and with an ochre-coloured patch on the breast. 

Bkekd 2. Hook-hilled Duck . — This bird presents an extraordinary 
apiKumnce from the downward curvature of the beak. The head is 
often tufted. Tlie common colour is white, but some are coloured 
liko wild dneks. ^ It an ancient breed, having l>cen noticed in 
167G.* It shown ita prolonged domestication by almost incessantly 
laying eggs, like the fowls which are called everlasting layers/ 
Breed 3. Call Duck . — Remarkable from its small size, and from 
the extraordinary loquacity of the female. Beak short. These 
birds ore either white, or colonred like the wild duck. 

Breed 4. Penguin Duck. — This is the most remarkable of all the 
breeds, and seems to have originated in the Malayan archipelago. 
It walks with its body extremely erect, and with its thin neck 
stretched straight upwards. Beak rather short. Tail upturned, 
including only 18 feathers. Femur and metatarsus elongated. 



Almost all naturalists admit that the several breeds are 
descended from the common wild duck (Anns boschas)-, most 
fanciers, on the other hand, take as usual a very differout 
view.* t nless wo deny that domestication, prolongetl during 
centuries, can affect even such unimjKirtant characters as 
colour, size, and in a slight degree projwrtional dimensions 
and mental disposition, there is no reason whatever to doubt 
that the doinestie duck is descended from the common wild 
species, for the one differs from the other in no important 
character. We have some historical evidence .with respect to 
the pericsl and progress of the domestication of the duck. It 
was unknown® to the ancient Egyptians, to the Jews of the 
Old Testament, and to the Greeks of the Homeric period. 
About eighteen centuries ago Columella’ and Varro sjieuk of 



• Willughbjr’a ‘Ornithology,’ 
Roy, |i. 381. Thu bread i« 
lignred by Albin, in 1734, in 
‘ Nat. HUt. of Bird.,' rol. ii. p. 81 

* F. Cuvier, in ‘ Annaira dn Mute 
tom. ii. p. 128, My. tf 



Uying. Mr. B. P. Bnnt make, a 
.irnilar remark in the ‘ Poultry Chro- 
nicle,' 1853, rol. iii. p. 512. 



• Rev. E. S. Oiaon, ‘Ornamental 
and ix>meatic Poultry’ (1848), p. 
117. Mr. B. P. Brent, in ‘Poultry 
Chronicle,’ rol. iii., 1855, j>. 512. 

Domeaticated Animal, to Ciriliaation,' 
rol before the Brit. Aaeuc. at Oifonl, 
1860. 

’ Bureau de la JIalle, in ‘ Annalr. 
de. Science. Nat.,’ tom. *rii. f. 164; 

U 2 
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the iiecosaity of keeping ducks in netted enclosures like other 
wild fowl, so that at this period there was danger of their 
flying away. Moreover, the plan recommended by Columella 
to those who wish to increase their stock of ducks, namely, 
to collect the eggs of the wild bird and to place them under 
a hen, shows, as Mr. Dixon remarks, “ that the duck had 
not at tliis time become a naturalized and prolific inmate of 
the Homan poultry-yard.” The origin of the domestic duck 
fntm the wild species is recognised in nearly every language 
of Europe, as Aldrovandi long ago remarked, by the same 
name being applied to both. The wild duck has a wide 
range from the Himalayas to North America. It crosses 
readily with the domestic bird, and the crossed offspring are 
perfectly fertile. 

Both in North America and Europe the wild duck has been 
found easy to tamo and breed. In Sweden this experiment 
WM carefully tried by Tiburtius ; ho succeeded in rearing 
wild ducks for three generations, but, though they were 
treated like common ducks, they did not vary even in a 
single feather. The young birds suffered from being allowed 
to swim about in cold water,* as is known to be the case, 
though the fact is a strange one, with the young of the 
common domestic duck. An accurate and well-known ob- 
server in England * has described in detail his often repeated 
and successful experiments in domesticating the wild duck. 
Young birds are easily reared from eggs hatched under a 
bantam ; but to succeed it is indispensable not to place the 
eggs of both the wild and tame duck under the same hen, 
for in this case “ the young wild ducks die oflf, leaving their 
more hardy brethren in undisturbed possession of their foster- 
mother’s care. The diflcrence of habit at the onset in the 



ami tom. x*i. p. 55. Rer. E. S. 
Dixon, ‘Urnsmental Poultry,’ p. 118. 
Tamo ducka wore not known in Aria- 
totlo’a time, aa remarked by Voix, in 
hia ‘ Beitriige xur Kulturgeachichte,’ 
1852, a. 78. 

* 1 quote thia account from ‘ Die 
Eaten- und Schwaneniucht,’ Ulm, 
1828,0.143. &a Audubon ’a’ Omitho- 
lagical Biography,’ toL iu. p. 168, on 



Waterton in London’s Mag. of Nat. 
HUtV Tol. Tiii. 1835, p. 542 ; and 
Mr. St. John, * Wild Sports and Nat. 
Hist, of the Highlands,’ 1846, p. 129. 

• Mr. E. Hewitt, in ‘Journal of 
Horticulture,’ 1862, p. 773; and 
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newly-hatched ducklings almost entails such a result to a 
certainty.” The wild ducklings were from the first quite 
tame towards those who took care of them as long as they 
wore the same clothes, and likewise to the dogs and cats of 
the house. They would even snap with their beaks at the 
dogs, and drive them away from any spot which they covetal. 
But they were much alarmed at strange men and dogs. 
Difierently from what occurred in Sweden, Mr. Hewitt found 
that his young binls always changed and deteriorated in 
character in the course of two or three generations ; not- 
withstanding that great care was taken to prevent their 
crossing with tame ducks. After the third generation his 
birds lost the elegant carriage of the wild species, and began 
to acquire the gait of the common duck. They increased in 
size in each generation, and their legs became less fine. The 
white collar round the neck of the mallard became broader 
and loss regular, and some of the longer primary wing-feathers 
became more or less white. When this occurred, Mr. Hewitt 
destroyed nearly the whole of his stock and procured fresh 
eggs from wild nests; so that he never bred the same family 
for more than five or six generations. His birds continued 
to pair together, and never became polygamous like the 
common domestic duck. I have given these details, because 
no other case, as far as I know, has been so carefully itj- 
oordeil by a competent observer of the progress of change 
in wild birds roared for several generations in a domestic 
condition. 

From these considerations there can hardly bo a doubt that 
the wild duck is the parent of the common domestic kind ; 
nor need wo look to other species for the parentage of the 
more distinct breeds, namely. Penguin, Call, Hook-billed, 
Tufted, and Labrador ducks. I will not rejHjat the aiguraents 
used in the previous chapters on the improbability of man 
having in ancient times domesticated several species since 
become unknown or extinct, though ducks are not reatlily 
exterminated in the wild state;— on some of the supposed 
parent-six.‘cies having ha<l abnormal characters in comparison 
with all the other species of the genus, as with Hook-billed 
and Penguin ducks ;— on all the broods, as far as is known 
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being fertile together;*' — on all the breeds having the same 
general disposition, instinct, But one fact bearing on 
this <iuestiou may be noticed ; in the great duck family, one 
sijecies alone, namely, the male of A. boKhas, has its four 
middle tail-feathers curled upwardly; now in every one 
of the above-named domestic breeds these curled feathers 
exist, and on the supposition that they arc descendtnl from 
distinct species, we must assume that man formerly hit 
upon species all of which liad this now unique character. 
Moreover, subvarieties of each breed are coloured almost 
exactly like the wild duck, as I have seen witli the 
largest and smaUest breeds, namely Bouens and Call ducks, 
and, as Mr. Brent states," is the case with Hook billetl 
ducks. This gentleman, as he informs me, crossed a white 
Aylesbury drake and a black Labrador duck, and some of 
the ducklings as they grew up assumed the plumage of the 
wild duck. 

With respect to renguins, I have not seen many specimens, 
and none were coloured precisely like the wild duck ; but Sir 
James Brooke sent me three skins from Lombok and Bali, in 
the Malayan archipelago; the two females were paler ami 
more rufous than the wild duck, and the drake diflerod in 
liaving the whole under and upper surface (excepting the 
neck, tail-coverts, toil, and wings) silver-grey, finely pencilled 
with dark lines, closely like certain parts of the plumage of 
the wild mallard. But I found this drake to be identical in 
everj' feather with a variety of the common biwjd procured 
from a farm-yard in Kent, and I have occasionally elsewhere 
seen similar specimens. The occurrence of a duck bnxl uuder 
so peculiar a climate as that of the Malayan archipelago, 
where the wild species does not exist, with exactly the same 



'• I h»ve met with WTeral lUte- 
meota on the fertility of the terenl 
breeds when crosse<l. .Mr. Yarrell 
assured me that Call and common 
ducks are perfectly fertile together. 
I crotae<l Hook-billed and common 
ducks and a Penguin and Labrador, 
and the crowed Ducks were qnite 
fertils though they were not bred 



mfer ae, ao that the experiment wee 
not fully tried. Some half-bred 
Penguins and Labradors were again 
croowd with Penguins, and subse- 
quently bred by me inter $e, and they 
were extremely fertile. 

" ‘Poultry Chronicle,’ 1855, voL 

„ aio ^ ’ 
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plumage as may occasionally bo seen in our farm-yanls, is a 
fact worth notice. Nevertheless the climate of the Malayan 
archipelago apparently tends to cause the duck to vary much, 
for Zollinger, s}>caking of the I’enguin breed, says that in 
Lom1x)k “ there is an unusual and verj- wonderful variety of 
ducks.” One Penguin drake which I kept alive differed from 
those of which the skins were sent me from Lombok, in 
having its breast and back partially coloured with chcstuut- 
bromi, thus more closely resembling the Mallard. 

From these several facts, more especially from the drakes 
of all the breeds having curled tail-feathers, and from certain 
sub-varieties in each breed occasionally resembling in general 
plumage the wild duck, wo may conclude with confidence 
that all the breeds are descended from A. bogchas. 



I will now notice some of the peculiarities characteri.stic of the 
several breeds. The eggs vary m colour; some common ducks 
laying palc-CTeenish and others quite white eggs. The eggs which 
are first laid during each season by the black Labrador duck, are 
tinted black, as if rublied with ink. A good o1>serTer assured me 
that one year his ducks of this breed laid almost perfectly white 
eggs. Another curious case shows what singular variations some- 
times occur and are inherited; Mr. Hansoll“ relates that he hod 
a common duck which always laid eggs with the yolk of a dark- 
brown colour like melted glue ; and the young ducb, hatched from 
those eggs, laid the same kind of eggs, so that the breed had to he 
destroyed. 

The Hook-billed duck is highly remarkable (see fig. of skull, 
woodcut No. 39); and its iieculiar beak has been inherited at 
least since the year 1676. This structure is evidently analogous 
with that descrilxd in the Bagadotten carrier pigeon. Mr. Brent “ 
says that, when Hook-billed ducks are crossed with common ducks, 
“ many young ones are produced with the upper mandible shorter 
than the lower, which not unfrequently causes the death of the 
bird.” With ducks a tuft of feathers on the head is by no means a 
rare occurrence ; namely, in the True-tufted breed, the Hook-billed, 
the common farm-yard kind, and in > duck having no other iiecu- 
liarity which was sent to me from the Malayan archipelago. The 
tuft is only so far interesting as it affects the skull, which is thus 
rendered slightly more globular, and is ])erforated by numerous 
apertures. Call ducks are remarkable from their extraordinary 



■< ‘Journal of th« Indian Arehi- (1849-1850), p. 235,1. 
pelago,' vol. V. p. 334. “ ‘ Poultry Chronicle,’ 1855, vol. 

>» ‘The Zoologist,’ Tols. vii., viii. Ui. p. 512. 
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loquacity ; the drake only hisses like common drakes; nevertheless, 
when paired with the common duck, he transmits to his female 
offepring a strong quacking tendency. This loquacity seems at 
first a surprising character to have ^n acquired under domesti- 
cation. But the voice varies in the different breeds; Mr. Brent** 
says that Kook-billed ducks are very loqiuicious, and that liouens 
utter a “ dull, loud, and monotonous cry, easily distinguishable by 
an experienced ear." As the loquacity of the Call duck is highly 
serviceable, these birds being us^ in decoys, this quality may have 
been increased by selection. For instance, Colonel Hawker says, if 
young wild ducks cannot be got for a decoy, " by way of make-shift, 
select tame birds which are the most clamorous, oven if their colour 
should not bo like that of wild ones.” “ It has been erroneously 
asserted that Call ducks hatch their eggs in loss time than common 
ducks.'? 

The Penguin duck is the most remarkable of all the breeds; the 
thin nock and body are carried erect ; the wings are small ; the tail 
is upturned ; and the thigh-bones and metatarsi are considerably 
lengthened in proportion with the same bones in the wild duck. 
In five specimens examined by me there were only eighteen tail- 
feathers instead of twenty as in the wild duck ; but 1 have also 
found only eighteen and nineteen tail-feathers in two Labrador 
ducks. On the middle toe, in three specimens, there were twenty- 
seven or twenty-eight scutell®, whereas in two wild ducks there were 
thirty-one and thirty-two. The Penguin when crossed transmits 
with much power its peculiar form of body and gait to its offspring ; 
this was manifest with some hybrids raised in the Zoological 
Gardens Ixitwecn one of these birds and the Egyptian goose'* 
(Anser irf/t/ptiacwi), and likewise with some mongrels which I 
raised lietween the Penpniin and Labrador duck. 1 am not much 
surprised that some writers should maintain that this breed must 
be aescended from an unknown and distinct siiecies ; but from the 
reasons already assigned, it seems to me far more probable that it 
is the descendant, much modified by domestication under on 
unnatural climate, of Anas hoschas. 

Ostedngical Characters — The skulls of the several breeds differ 
from cacii other and from the skull of the wild duck in very little 
except in the proportional length and curvature of the promaxil- 
laries. Those latter bones in the Call duck are short, and a line 
drawn from their extremities to the summit of the skull is nearly 
straight, instead of being concave as in the common duck ; so that 



•* ‘ Poultry Chroniclo,' vol. iii. 
I8,o5, p. 312. With re»|xs;t to Kouenx, 
MO ditto, vol. i., 1854, p. 167. 

'• Col. Hawker’s ‘ lustructions to 
voung SiMirtsiDon,’ quoted by Mr. 
llixon in hU ‘Ornamental Poultry,’ 
p. 125. 



" ‘Cottage Gardener,’ .tpril 9th, 
1861. 

*• These hybrids have hoen described 
bv 51. Selys-Longchainpa in the 
‘Bulletins (tom. aii. No 10) Acad. 
Roy.de Bruxelles.’ 



© The Complete Work of Charles Darwin Online 



Chap. Vm. DIFFERENCES IN THEIR SKELETONS. 



297 



the skull resembles that of a small goose. In the Hook-billed duck 
(fig. 39), these same bones as well as the lower jaw curro down- 
wards In a most remarkable manner, as represented. In the 
Labrador duck the premaxillaries are rather broader than in the 
wild duck ; and in two skulls of this breed the Ycrtical ridges on 
each side of the supra-occipital bone are rery prominent. In the 
Penguin the premaxillaries are relatively shorter than in the wild 
duck ; and the inferior points of the paramastoids more prominent. 
In a Dutch tufted duck, the skull under the enormous tuft was 
slightly more globular and was perforated by two large apertures ; 
in this skull the lachrymal bones were produced much further 
backwards, so as to have a difierent shape and nearly to tonch the 
post. lat. processes of the frontal liones, thus almost completing the 
bony orbit of the eje. As the quadrate and pterygmd bones are of 




Fig as.-SkullA Tlewwl Utenllj. ralocrt to two-thlnhi of Ui« utlinl iIk. A. WIW Dock. 

B. Hook-blUcd Dock. 

such complex shape and stand in relation with so many other 
bones, I carefully compared them in all the principal broe^ ; but 
excepting in size they presented no dificrence. 

iertebrai and Rih $. — In one skeleton of the Labrador duck there 
were the usual fifteen cervical vertebrae and the usual nine dorsal 
vertebrae liearing ribs; in the other skeleton there were fifteen 
cervical and ten dorsal vetebrae with rilw ; nor, as far as could bo 
judged, was this owing merely to a rib having been developed on 
the first lumbar vertebra; for in both skeletons the lumbar 
vertebrae agreed perfectly in numlier, shape, and size with those of 
the wild duck. In two skeletons of the Call duck there were 
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fifteen cervical and nine dorsal vertebras ; in a third skeleton small 
ribs were attached to the so-called fifteenth cervical vertebra, 
making ten pairs of ribs ; bnt these ten ribs do not correspond, or 
arise from the same vertebra, with the ten in the above-mentioned 
Labrador duck. In the Call duck, which had small ribs attached 
to the fifteenth cervical vertebra, the haemal spines of the thirteenth 
and fourteenth (cervical) and of the seventeenth (dorsal) vertobrm 
corresponded with the spines on the fourteenth, fifteenth, and 
eighteenth vertebrw of the wild duck: so that each of these 
vertebrae had acquired a structure propr to one posterior to it in 
position. In the eighth cervical 
vertebra of this same Call duck 
(fig. 40, B), the two branches of the 
haemal spine stand much closer 
together than in the wild duck 
(A), and the descending hiemal 
processes are much shortened. 
In the Penguin duck the neck 
from its thinness and erectness 
falsely appears (as ascertained by 
measurement) to be much elon- 
gated, but the cervical and dorsal 
vertebrae present no difference; 
the posterior dorsal vertebrae, 
however, are more completely 
anchylosed to the pelvis than in 
the wild duck. The Aylesbury 
r DMurai diw *'f*®®*> cervical and ten 

if Wild Doa; dorsal vertebras furnished with 

B. Eighth ribs, but the same number of 

•DOW. c. Twimh “ lumbar, sacral, and caudal verte- 

Wiid Duck, Ttewtd uunilj. 1). TwrilUi bias, as far as could lie traced, as 

Ajriertury ihuk, duck. The cervical 

vertebrae in this same duck (fig. 
40, D) were much broader and thicker reiatively to their length than 
in the wild (C) ; so much so, that I have thought it worth while to 
give a sketch of the twelfth cervical vertebra in these two birds. 
From the foregoing statements wo see that the fifteenth cervical 
vertebra occasionally becomes modified into a dorsal vertebra, and 
when this occurs all the adjoining vertebrae are modified. Wo also 
see that an additional dorsal vertebra bearing a rib is occa.sion.ally 
developed, the numlier of the cervical and lumbar vertebrae 
apparently remaining the same as usual. 

I examined the bony enlargement of the trachea in the males of 
the Penpiin, Call, Hook-billed, Labrador, and Aylesbury bre^ ; 
and in all it was identical in shape. 

The is remarkably uniform ; bnt in the skeleton of the 
Hook-billed duck the anterior part is much bowed inwards ; in the 
Aylesbury and some other breeds the iscliiadic foramen is less 
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elongated. In the sternum, furcuhun, coracoids, and scapnlre, the 
differences are so slight and so variable as not to be worth notice, 
except that in two skeletons of the Penguin duck the terminal 
porDou of the scapula was much attenuated. 

In the bones of the leg and wing no modifleation in shape could 
be observed. But in the Penguin and Uook-billed ducks, the 
terminal phalanges of the wing are a little shortened. In the 
former, the femur, and metatarsus (but not the tibia) are con- 
siderably len^hencd, relatively to the same bones in the wild duck, 
and to the wing-bones in Ixjth birds. This elongation of the leg- 
.bones could be seen whilst the bird was alive, and is no doubt 
connected with its peculiar upright manner of walking. In a 
large Aylesbury duck, on the other hand, the tibia was the only 
bone of the leg which relatively to tlie other bones was slightly 
lengthened. 

t/ii the effeett of the increased a>ui decreased Use of the Limbs . — In 
all the breeds the bones of the wing (measured separately after 
having been cleaned) relatively to those of the leg have become 
slightly shortened, in comparison with the same bones in the wild 
duck, as may be seen in the following table : — 



Nurne of Dreed. 


S3E' 


of Humerua, 
lUdiUfis and Meta* | 
carpu. logetber. | 


, Ocs. 


Wild mallard 

Ayh’sbury 

Tufte.1 (Dutch) 

Poiigiiiii 

Call 


t^iT’ 

8-Bt 

5- 25 
7- 12 

6- 20 


Inches. 

9-28 

10-43 , 

9-83 
8-78 
7-77 


100 : 129 
too : 120 

100 : 119 
100 ; 123 
100 : 125 




Isf D|^ of Mine 


UfiRtb of At1 tbe 
ot Whiff. 




Wild dui'k (another sped- 


1 Jnebos. 


Inch*. 






' C-8S 


10-07 


100 : 147 


Oomiiioii domestic duck .. 


1 815 


11-2(5 


loo ; 138 



In the foregoing table we see, by comparison with the wild duck, 
that the reduction in the length of the bones of the wing, re- 
latively to those of the legs, though slight, is universal. The 
reduction is least in the Call duck, which has the jiower and the 
habit of frequently flying. 

In weight there is a greater relative difference between the bones 
of the leg and wing, os may be seen in the following table : — 
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Name of Breed. 


Wcl^Jd of Femur, 
Mctatftrsuii. 




or.. 


Wild mallard 

Aylesbury 

Ilookoil-bill 

Tufted (Dutch) .. .. 

Penguin 

lAtbrador 

Call 


Gmlns. 

54 

164 

107 

111 

75 

141 

57 


0™0,s. 

204 

160 

90-5 

165 

96 


100 : 179 
100 : 124 
100 : 149 
100 : 133 
100 ; 120 
100 : 117 
100 : 163 




Weight of all the 


Weight of all the 






Leg and Foot. 


1 Wng. 




Wild (another specimen) 
Common domestie duck,. 


a«m.. 

127 


158 


100 : 173 
100 : 124 



In these domesticated birds, the considerably lessened weight of 
the bones of the wing (». e. on an average, twenty-five per cent, of 
their proper proportional weight), as well as their slightly lessened 
length, relatively to the leg-bones, might follow, not from any 
actual decrease in the wing-bones, but from the increased weight 
and length of the bones of the legs. The first of the two tables on 
the next page shows that the l(^-bones relatively to the weight of 
the entire skeleton have really increased in weight ; but the second 
table shows that according to the same standard the wing-bones 
have also really decreased in weight; so tlmt the relative dis- 
proportion shown in the foregoing tables lietween the wing and leg- 
Dones, in comparison with those of the wild duck, is partly due to 
the increase in weight and length of the leg-bones, and partly to 
the decrease in weight and length of the wing-bones. 

With respect to the two following tables, I may first state that I 
tested them by taking another skeleton of a wild duck and of a 
common domestic duck, and by comparing the weight of all the 
bones of the leg with all those of the wings, and the result was the 
same. In the first of those tables wo see thot the leg-bones in each 
case have increased in actual weight It might have been expected 
that, with the increased or decreased weight of the entire skeleton, 
the leg-bones would have become proportionally heavier or lighter; 
but their greater weight in all the breeds relatively to the other 
bones can be accounted for only by these domestic birds having 
used their legs in walking and standing much more than the wild, 
for they never fly, and the more artificial breeds rarely swim. In 
the second table we see, with the exception of one cose, a plain 
reduction in the weight of the bones of the wing, and this no doubt 
has resulted from their lessened use. The one exceptional case. 
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Num of Bned. 


WH^of enUre 
(N.B. 

nu ^ Foot 


Welfbl of 
MeUtUntus. 


Oru 


Willi malliud 

Aylesbury 

Tufted (Dutch) .. 

Call (from Mr. Fox) 






1925 

1404 

871 

717 


Ordna 

164 

111 

75 

57 


1000 

1000 

1000 

1000 

lOOO 


:6t 

:85 

:79 

:86 

:79 


Wild mallard 

Aylesbury 

Tufted (Dutch) 

Penguin 

Call (from Mr. Baker) 

Call (from Mr. Fox) .. .. 


Weight i^SkelHon 


WdRbt of 




1925 

871 

914 

717 


204 

148 

90 

100 


WOO: 
lOOO: 
1000: 
lOOO: 
1000: 
1000 : 


115 

105 

105 

103 

109 

129 



namely, in one of the Call ducks, is in truth no exception, for this 
bird was constantly in the habit of flying about ; and I haye seen 
it day after day rise from my grounds, and fly for a long time in 
circles of more than a mile in diameter. In this Call duck there is 
not only no decrease, hut an actual increase in the weight of the 
wing-bones relatively to those of the wild-duck ; and this probably 
is consequent on the remarkable lightness and thinness of all the 
bones of the skeleton. 

Lastly, I weighed the furculum, coracoids, and scapula of a wild 
duck and of a common domestic duck, and I found that their 
weight, relatively to that of the whole skeleton, was as one hundred 
in the former to eighty-nine in the latter; this shows that these 
bones in the domestic duck have been reduced eleven per cent, of 
their due proportional weight. The prominence of the crest of the 
sternum, relatively to its length, is also much reduced in all the 
domestic breeds. These changes have evidently been caus^ by 
the lessened use of the wings. 

It is well known that several birds, belonging to different 
Orders, and inhabiting oceanic islands, have their wings 
greatly reduced in size and are incapable of flight. I sug- 
gested in my ‘ Origin of Species ’ that, as these birds are not 
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porsecnted by any enemies, the reduction of their wings had 
probably been caused by gradual disuse. Hence, during the 
earlier stages of the process of reduction, such birds would 
probably have resembled our domesticated ddcks in the state 
of their organs of flight. This is the case with the water- 
hen (GalUnnla netiolit) of Tristan d'Acunha, which “can 
flutter a little, but obviously uses its legs, and not its wings, 
as a mode of escape.” Now Mr. Sclater'* finds in this bird 
that the wings, sternum, and coracoids are all reduced in 
length, and the crest of the sternum in depth, in comparison 
with the same bones in the Eurojiean water-hen (G. ehloropaa). 
On the other hand, the thigh-bones and pelvis are increased 
in length, the former by four lines, relatively to the same 
bones in the common water-hen. Hence in the skeleton of 
this natural species nearly the same changes have occurred, 
only carried a little further, as with our domestic ducks, and 
in this latter case I presume no one will dispute that they 
have resulted from the lessened use of the wings and the in- 
creased use of the legs. 



The Goose. 



This bird deserves some notice, as hardly any other anciently 
domesticated bird or quadruped has variod so little. That 
geese were anciently domesticated we know from certain 
verses in Homer; and from these birds having been kept 
(388 B.c.) in the Capitol at Home as sacred to Juno, which 
sacredness implies great antiquity." That the goose has 
varied in some degree, we may infer from naturalists not 
being unanimous with respect to its wild parent-form ; 
though the diflSculty is chiefly duo to the existence of three 
or four closely allied wild European species.*' A largo 
majority of capable judges are convinced that our geese are 
descended from the wild Grey-log goose {A. /eru$); the 



>• • Proc. Zoolog. Soc.,’ 1861, p. 
261. 

•• ‘Coylon,’ by Sir J. E. Tenneat, 
1859, Tol. i. p. 485; al» J. Crawfunl 
on the ‘ Relation of Domest. Animola 
to CiTiliution,' read before Brit. 
Aaeoc. 1860. Sac also ‘Ornamental 



Poultry,’ bv Rev. E. S. Dixon, 1848, 
p. 132. ’fhe goose figured on the 
Egyptian monnmenU seems to have 
been the Red goose of Egypt. 

” Macgillirray’i ‘British Birds,’ 
Tol. ir. p. 593. 
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young of which can easily he tamed.” This species, when 
crossed with the domestic goose, produced in the Zoological 
Gardens, as I was assured in 1849, perfectly fertile offspring.” 
Yarrell has ohserve<l that the lower part of the trachea of 
the domestic goose is sometimes flattened, and that a ring of 
white feathers sometimes surrounds the base of the beak. 
These characters seem at first sight good indications of a 
cross at some former period witli the white-fronted goose 
(j1. aJbifrons ) ; but the white ring is variable in this latter 
species, and we must not overlook the law of analogous varia- 
tion ; that is, of one species assuming some of the characters 
of allied species. 

As the goose has proved so little flexible in its organization 
under long-continue<l domestication, the amount of variation 
which it has undergone may be worth giving. It has increased 
in size and in productiveness and varies from white to a 
dusky colour. Several observers” have stated that the 
gander is more frequently white than the goose, and that 
when old it almost invariably l>eoomc8 white ; but this is not 
the case with the parent-form, the A. ferua. Here, again, the 
law of analogous variation may have come into play, as the 
almost snow-white male of the Kock goose (Bemicla antarclica) 
standing on the sea-shore by his dusky partner is a sight 
well known to those who have traversed the sounds of Ticrra 
del Fuego a:xd the Falkland Islands. Some geese have top- 
knots ; and the skull l>cncath, as Itefore stated, is perforated. 
A sub-breed has lately lioen formed with the feathers reversed 
at the back of the head and nock.” The beak varies a little 
in size, and is of a yellower tint tlian in the wild species ; but 

the wild guoM l«j-« from fire to eight 
«K(t". which i* » much fewer number 
than that laid by our domeatic gooee. 

’• The Her. ll Jenyns eeema fint 
to hare made thi* obwrraliau in hia 
‘ Britieh AniinaU.’ See alao Yarrell, 
and Dixon in hU ‘ Ornamental Poul- 
try ’ (p. 139), and ‘ Gardener's Chroni- 
cle,’ 1857, p. 4.0. 

•’ Mr. Bartlet exhibited the head 
and neck of a bird thus characterised 
before the Zoological fioc., Feb. 1860. 



” Mr. A. Strickland (‘Annals and 
Mag. of Nat. Hist.,’ 3rd series, vol. 
iii. 1859, p. 12'J) reared some ronng 
wild geese, and found them in habits 
and in all characters identical with 



“ Seee 



1C goose, 

so Hunter’s ‘ Keeays,’edit< 
ol. ii. p. .322. 

IPs ‘ British Birds,’ toI. i 
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its colour and that of the legs are both slightly variable." 
This latter fact deserves attention, bocaiiso the colour of the 
legs and beak is highly serviceable in discriminating the 
several closely allied wild forms.*’ At our Shows two breeds 
are exhibited ; viz. the Embden and Toulouse ; but they 
differ in nothing except colour." Kecently a smaller and 
singular variety has been imported from Sebastopol,” with 
the scapular feathers (as I hear from Mr. Tegetmeier, who 
sent mo ei>ocimons) greatly elongated, curled, and even 
spirally twisted. The margins of these feathers are rendered 
plumose by the divergence of the barbs and barbules, so that 
they resemble in some degree those on the back of the black 
Australian swan. These feathers are likewise remarkable 
from the central shaft, which is excessively thin and tians- 
parent, being split into fine filaments, which, after running for 
a space free, sometimes coalesce again. It is a curious fact that 
those filaments are regularly clothed on each side with fine 
down or barbules, precisely like those on the proper barbs of 
the feather. This structure of the feathers is transmitted to 
half-bred birds. In GaUu» sonneralii the barbs and barbules 
blend together, and form thin homy plates of the same nature 
with the shaft : in this variety of the goose, the shaft divides 
into filaments which acquire barbules, and thus resemble true 
barbs. ■ 

Although the domestic goose certainly difibrs somewhat 
from any known wild species, yet the amount of variation 
which it has undergone, as compared with that of most 
domesticated animals, is singularly small. This fact can be 
partially accounted for by selection not having come largely 
into play. Birds of all kinds which present many distinct 
races are valued as pets or ornaments ; no one makes a pot of 
the goose ; the name, indeed, in more languages than one, is 
a term of reproach. The goose is valued for its size and 
flavour, for the whiteness of its feathers which adds to their 



•• W. Thompson, ‘ Natural Hist, of 
Ireland,’ 18.51, toI. iii. p. 31. The 
Rer. E. S. Dixon gave me some infor- 
mation on the varying colour of the 
beak and legs. 

*■ Mr. A. Strickland, in ‘Annals 



and Mag. of Nat. Hut.,’ 3rd series, 
Tol iii. 1859 p. 122. 

« ‘ Poultry Chronicle,’ vol. i., 1854, 
p. 498 ; vol. iii. p. 210. 

•• ‘The Cottage Gardener,’ Sept. 
4th, 18G0, p. 34A 
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value, and for its prolificness and tameness. In all those 
points the goose differs from the wild parent-form ; and these 
are the points which liave boon selected. Even in ancient 
times the Koman gourmands valued the livor of the white 
goose; and Pierre Belon^^ in 1555 speaks of two varieties, 
one of which was larger, more fecund, and of a better colour 
than the other ; and he expressly states that good managers 
attended to the colour of their goslings, so that they might 
know which to preserve and select for breeding. 



The Peacock. 



This is another bird which has hardly varie<l under domesti- 
cation, except in sometimes being white or piebald. Mr. 
Waterhouse carefully compared, as he informs mo, skins of 
the wild Indian and domestic bird, and they were identical 
in every respect, except that the plumage of the latter was 
perhaps rather thicker. Whether our birds are descended 
from those introduced into Euroiie in the time of Alexander, 
or have lieen subsequently imported, is doubtful. They do 
not breed very freely with us, and are seldom kept in large 
numbers, — circumstances which would greatly interfere with 
the gradual selection and formation of new breeds. 

There is one strange fact with respect to the jieaoock, 
namely, the occasional appearance in England of the 
“japanned” or “black-shouldered” kind. This form has 
lately been named on the high authority of Mr. Sclater as a 
distinct species, viz. Paeo nigripennis, which ho believes will 
hereafter be found wild in some country, but not in India, 
where it is certainly unknown. The males of those japanned 
birds differ conspicuously from the common peacock in the 
colour of their secondary wing-feathers, scapulars, wing- 
ooverts, and thighs, and are I think more beautiful ; they 
are rather smaller than the common sort, and are always 
beaten by them in their battles, as I Hear from the Hon. 
A. 8. G. Canning. The females are much paler oolounxl than 
those of the common kind. Both sexes, as Mr. Canning 



“ ‘ L’Hist. de l» NAtui-e dMOUemux,’ 
par P. Belon, 155.% p. 156. With 
reaped to the lireni of white geese 
VOU I. 



being preferred by the Romans, see 
laid. GeoSror St.-Hilaire, ‘ Hut. Nat. 
Gen.,’ tom. iii. p. 58. 
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informs me, are white when they leave the egg, and they differ 
from the young of the white variety only in having a peculiar 
pinkish tinge on their wings. These japanned birds, though 
appearing suddenly in flocks of the common kind, pro]>agato 
their kind quite truly. Although they do not resemble 
the hybrids which have been raised between P. cristalas and 
muticus, nevertheless they are in some respects intermediate in 
character between these two species ; and this fact favours, 
as Mr. tselater believes, the view that they form a distinct 
and natural species.” 

On the other hand. Sir R. Heron states” that this breed 
suddenly appeared within his memory in Lord Brownlow’s 
large stock of pied, white, and common peacocks. The same 
thing occurred in Sir J. Trevelyan’s flock composed entirely 
of the common kind, and in Mr. 'I’homton’s stock of common 
and pied iieacocks. It is remarkable tlmt in these two latter 
instances the black- shouldered kind, though a smaller and 
weaker bird, increased, “ to the extinction of the pievionsly 
existing breed.” I have also received through Mr. Sclater a 
statement from Mr. Hudson Gurney that ho roared many 
years ago a pair of black-shouldered peacocks from the 
common kind; and another ornithologist. Prof. A. Newton, 
states that, five or six years ago, a female bird, in all respects 
similar to the female of the black-shouldered kind, was 
produceil from a stock of common peacocks in his jHwsession, 
which during more than twenty years had not been crossed 
with birds of any other strain. Mr. Jenner Weir informs 
mo that a peacock at Blackheath whilst young was white, 
but as it l)ccame older gradually assumed the characters of the 
black-shouldered variety ; both its parents were common 
peacocks. Lastly, Mr. Canning has given a case of a female 
of this same variety apiKjariug in Indand in a flock of the 
ordinary kind.” Here, then, we have seven well authenticatocl 



« Mr. .ScUter on the blaolt-«houl- 
d*r«d peacock of Latham. ‘ Proc. 
Zuolog. Soc.,' April 24th, 1S60. Mr. 
Swiahoe at one time beliered (• IbU,’ 
Jnly, 1868) that thi« kind of pea- 
fowl was found wild in Cochin China, 
Imt he haa idnce informed me that he 



feelt rery doubtful on this head. 

‘ Piw. Zoolog. Soc.,’ April 14th. 
183b. 

“ The Field, May 6th, 1871. I 
am much indebte<l to Mr. Canning 
for infomiation with respect to his 
birds. 
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cases in Great Britain of japannt^ birds, having suddenly 
api)eared within recent times in flocks of the common pea- 
fowl. This variety must alw luBveli- formerly appeared 
in Europes for Mr. Canning has i acen an old picture, and 
another is referred to in the : ‘ Field,’ with this variety 
represented. These facts seom "to to indicate that the 
japanned ]>eacock is a strongly inarkeiT Variety or “sport,” 
which tends at all times and in many places to reappear. 
This view is supported by the young being at first white 
like the young of tho white breed, which is undoubtedly a 
variation. If, on tho other hand, we believe tho japanned 
peacock to be a distinct S(iecie8, we must snp])ose that in all the 
above cases the common breed had at some former period been 
crossed by it, but had lost every trace of tho cross; yet 
that tho offspring of these birds suddenly and completely 
reacquired tlirough reversion the characters of P. nigripepni*. 
I have heard of no other such case in the animal or vegetable 
kingdom. To perceive tho full improbability of such an 
occurrence, wo may stippose that a breed of dogs had been 
crossed at some former iieriod with a wolf, but had lost every 
trace of tho wolf-like character, yet that tho brood gave birth 
in seven instances in the same 'country, within no great 
length of time, to a wolf perfect in every character; and we 
must further supiMse that in two of the cases, the newly 
produced wolves afterwards sjiontaneously increased to 
such an extent as to lead to tho extinction of tho parent 
breed of dogs. So remarkable a bird as tho P. Nigripennit, 
when first imported, would have realized a large price ; it is 
therefi)re improliable that it should have l)oen silently in- 
troduce<l and its history subsequently lost. On tho whole 
the evidence seems to mo, as it did to Sir R. Heron, to bo 
decisive in favour of tho jaiianned or black-shouldertal bretsl 
'Ixjing a variation, induced by some nnknpwn cause. On this 
view, the ease is tho most remarkable one ever recorded of 
the abrupt appearance of a new form, which so closely 
resembles a true species that it has deceived one of the most 
experiencetl of living ornithologists. 
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The Turkey. 

It seems fairly well established by Mr. Gould, that the 
turkey, in accordance with the history of its first intro- 
duction, is descended from a wild Mexican form, which had 
been domesticated by the natives before the discovery 
of America, and which is now generally ranked as a local 
race, and not as a distinct species. However this may be, 
the case deserves notice because in the United States wild 
male turkeys sometimes court the domestic hens, which are 
descended from the Slexican form, “and are generally received 
by them with great pleasure.”®’ Several accounts have 
likewise been published of young birds, reared in the United 
States from the eggs of the wild species, crossing and com- 
mingling with the common breed. In England, also, this 
same species has been kept in several ]iarks ; from two of 
which the Rev. W. I). Fox procured birds, and they crossed 
freely with the common domestic kind, and during many 
years afterwards, as he informs me, the turkeys in his neigh- 
bourhood clearly showed traces of their crossed parentage. 
Wo hero have an instance of a domestic race being mmlified 
by a cross with a distinct wild race or species. F. Michaux 
suspected in 1802 that the common domestic turkey was not 
descended from the United States species alone, but likewise 
from a southern form, and he went so far as to believe that 
English and French turkeys differed from having different 
proiM>rtions of the blood of the two piirent-forms. 

English turkeys are smaller than either wild form. They 
have not varied in any great degree ; but there are some 
breeds which can be distinguished— as Norfolks, Suffolks, 
Whites, and Copper-coloured (or Cambridge), all of which. 



‘ Proc. Zoolog. Soc.,’ April 8th, 
1856, p. 61. Prof. Baird believes (as 
((aoted io Tegetmeier’s ‘ Poultry Book,' 
1866, p. 269) that our turkeys are 
descended from a West Indian species 
now extinct. But besides the impro- 
babiiity of a bird having iong ago 

iuxuriant islands, it appears (as we 
shali presentiy see) that the turkey 



degenerates in India, and this fact 
indicate* that it was not oboriginaily 
an inhabitant of the lowiands of the 
tropics. 

*’ Audubon’s ‘ Ornithologicai Bio- 
graphy.,’ vol. L. 1831, pp. 4-13 ; and 
‘ Naturalist’s Librarv,’ vol. xiv.. Birds, 
p. 138. 

» K. Michaux, ‘Travels in N. Ame- 
rica,’ 1802, Eng. translat., p. 217. 
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if precluded froni crossing with other breeds propagate their 
kind truly. Of these kinds, the most distinct is the small, 
hardy, dull-black h'orfolk turkey, of which the chickens are 
black, occasionally with white patches about the head. The 
other breeds scarcely differ except in colour, and their chickens 
are generally mottled all over with brownish-grey.®* The in- 
ferior tail-coverts vary in number, and according to a German 
superstition the hen lays as many eggs as the cock has 
feathers of this kind.*® Albin in 1738, and Temminck within a 
much later period, descril)e a beautiful breed, dusky-yellowish, 
bro^vn above and white beneath, with a large top-knot of 
soft ]duniose feather. The spurs of the male were rudimentary. 
This breed has been for a long time extinct in Europe; but 
a living specimen has lately been imported from the east 
coast of Africa, which still retains the top-knot and the 
same general colouring and rudimentary spurs.*' Mr. Wilmot 
has described** a white turkey-cock having a crest formed of 
“ feathers about four inches long, with bare quills, and a tuft 
of soft white down growing at the end.” Many of the 
young birds inherited this kind of crest, but afterwards 
it fell off or was pecked out by the other birds. This is an 
interesting case, as with care a now breed might probably 
have been formcxl ; and a top-knot of this nature would have 
boon to a certain extent analogous to that borne by the males 
in several allied genera, such as Euplocomus, Lophophorus, 
and Pavo. 

Wild turkeys, believed in every instance to have been im- 
ported from the United States, have been kept in the parks 
of Lords Powis, Leicester, Hill, and Derby. The Rev. W. D. 
Fox procured birds from the two first-named parks, and he 
informs me that they certainly differed a little from each 
other in the shape of their bodies and in the barred plumage 
on their wings. 'ITieso birds likewise differed from Lord 
Hill’s stock. Some of the latter kept at Oulton by Sir P. 



*• ‘Ornsmentnl Poetry,’ by the 
Rut. E. S. Dixon, 1848, p. 34. 

" B«ch»tein, ‘ Naturgeach. Deutach- 
lands,' B. iii., 1793, •. 309. 

*' Jlr. Bartlett in ‘Land and Water,’ 



Oct. 31, 1868, p. 233; and Mr 
Tegetmeier in the ‘Field,’ July 17. 
1869, p. 46. 

“ ‘ Gardener’) Chronicle,’ 1852, p. 
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Egcrton, though precluded from crossing with common 
turkeys, occasionally produced much paler-coloured birds, 
and one that was almost wliitc, but not an albino. These 
half-wild turkeys, in thus differing slightly from each other, 
present an analogous case with the wild cattle kept in the 
several British parks. IVe must suppose that such differences 
have resultctl from the prevention of free intercrossing 
between birds ranging over a wide area, and from the 
changed conditions to which they have been exposed in 
England. In India the climate has apparently wrought a 
still greater change in the turkey, for it is descril)etl bj' Mr. 
Blyth*’ as lieing much degenerated in size, “utterly in- 
c-apable of rising on the win jj,” of a black colour, and “ with 
the long pendulous appendages over the lieak enormously 
developed.” 

The Guinea Fcwu 

The domesticated Guinea fowl is now believed by some 
naturalists to be descended from the Numida ptilorhynca, which 
inhabits very hot, and, in parts, extremely arid districts in 
Eastern Africa ; consequently it has Itcen exposed in this 
country to extremely different conditions of life. Nevertheless 
it has hardly varied at all, except in the plumage licing cither 
jialer or darker- coloured. It is a singular fact that this bird 
varies more in colour in the West Indies and on the Spanish 
Main, under a hot though humid climate, than in Europe.*'* 
'ITie Guinea fo'vvl has become thoroughly feral in Jamaica and 
in St. Domingo,** and has diminisherl in size; the legs are 
black, whereas the legs of the alioriginal African bird are 
said to bo grey. This small change is worth notice on 
account of the often-reiieated statement that all feral animals 
invariably revert in every character to their original type. 
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The Canary Biro. 

As this bird has been recently domesticated, namely, within 
the last 350 years, its variability deserves notice. It has been 
orosseil with nine or ten other species of Fringillidas, and 
some of the hybrids are almost completely fertile ; but we 
have no evidence that any distinct breed has originated from 
such crosses. Notwithstanding the modem domestication of 
the canary, many varieties have been produced ; even before 
the year 1718 a list of twentj'-seven varieties was published 
in Franco,** and in 1779 a long schedule of the desired quali- 
ties was printed by the Ixmdon Canary Society, so that 
mcthixlical selection has been practised during a considerable 
l>eriiMl. The greater number of the varieties differ only in 
colour and in the markings of their plumage. Some breeds 
however, diflbr in shape, such as the hooped or bowed canaries, 
and the Belgian canaries with their much elongated bodies. 
Mr. Brent*’ measunxl one of the latter and found it eight 
inches in length, whilst the wild canary is only five and a 
quarter inches long. There are top-knotteil canarie-s, and it is 
a singular fact that, if two toi>-kuotted birds are matched, the 
young, instead of having very fine toji-knots, are generally 
bald, or even have a wound on their heatls.** It would 
appear as if the top-knot were duo to some morbid condition, 
which is increased to an injurious degree when two birds in 
this state are paired. There is a feather-footed breed, and 
another with a kind of frill running down the breast. One 
other character deserves notice from being confined to one 
period of life, and from being strictly inhoriteil at the same 
l>eriod ; namely, the wing and tail feathers in prize canaries 
lieing black, “ but this colour is retained only until the first 
moult; once moulted, the (leculiarity ceases.”** Canaries 




*» W. Kidd*« ‘Treatise oa Sone. 
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differ much in dispoeition and character, and in some small 
degree in song. They produce eg^ three or four times during 
the year. 

Gold-Fish. 



Bbsidis mammals and birds, only a few animals belonging to 
the other groat classes have been domesticatctl ; but to show 
that it is an almost universal law that animals, when remov.e<l 
from their natural conditions of life, vary, and that races can 
be formed when selection is applied, it is necessary to say a 
few words on gold-fish, bees, and silk-moths. 

Gold-fish (Cyprinut auralus) were introduced into Europe 
only two or three centuries ago ; but they have been kept in 
confinement from an ancient period in China. Mr. Blyth “ 
susjiects, from the analogous variation of other fishes, that 
golden-coloured fish do not occur in a state of nature. These 
fishes frequently live under the most unnatural conditions, 
and their variability in colour, size, and in some inqxirtant 
points of structure is very groat. M. Sauvigny has described 
and given coloured drawings of no less than eighty-nine 
varieties.^ Many of the varieties, however, such as triple 
tail-fins, Ac., ought to lie called monstrosities ; but it is diffi- 
cult to draw any distinct lino between a variation and a 
monstrosity. As gold-fish are kept for ornament or curiosity, 
and as “ the Chinese are just the peojde to have secluded a 
chance variety of any kind, and to have matched and paired 
from it,”” it might have been predicted that selection 
would have been largely practised in the formation of new 
breeds ; and this is the case. In an old Chinese work it is 
said that fish with vermilion scales were first raised in con- 
finement during the Hung djmasty (which commenced a.d. 
960), “and now they are cultivate*! in families everywhere for 
the sake of ornament.” In another and more ancient work, it is 
said that “ there is not a household where the gold-fish is not 
cultivated, in rivalry as to its colour, and as a source of 
profit,” &c.“ Altliough many breeds exist, it is a singular 



•» The ‘ Indiiin Field,’ 18S8, p. 255. 
•' Yarrell’e ‘ BritUh FUhee,’ Tol. i. 
p.319. 

“ Mr. Blyth, in the ‘Indian Field.’ 



1858, p. 2.55. 

•• W. F. Mayera, ‘Chinese Notes 
and Queries,’ Aug. 1808, p. 123. 
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fact that the variations are often not inherited. Sir B. 
Heron ^ kept many of these fishes, and placed all the de- 
formed ones, namely, those destitute of dorsal fins and those 
fumishetl with a double anal fin, or triple tail, in a pond by 
themselves ; but they did “ not produce a greater proportion 
of deformed offspring than the perfect fishes.” 

Passing over an almost infinite diversity of colour, we meet 
with the most extraordinary modifications of structure. Thus, 
out of about two dozen specimens bought in London, Mr. 
Yarrell olwerved some with the dorsal fin extending along 
more than half the length of the back : others with this fin 
reduced to only five or six rays : and one with no dorsal fin. 
The anal fins are sometimes double, and the tall is often triple. 
This latter deviation of structure seems generally to occur 
“ at the expense of the whole or part of some other fin ; ” ‘‘ 
but Bory do Saint-Vinoent “ saw at Madrid gold-fish furnished 
with a dorsal fin and a triple tail. One variety is characterised 
by a hump on its back near the head ; and the Bev. L. 
Jenyus*’ has described a most singular variety, imported 
from China, almost globular in form like a Dio<lon, with “ the 
fleshy part of the tail as if entirely out away ? the caudal fin 
being set on a little behind the dorsal and immediately alx>ve 
the anal.” In this fish the anal and caudal fins were double; 
the anal fin being attached to the body in a vortical lino ; 
the eyes also were enormously large and protuljerant. 

IIivk-Bees. 

Bek have been domesticated from an ancient period; if 
indeed their state can be considered one of domestication, for 
they search for their own food, with the exception of a little 
generally given to them during the winter. Their habitation 
is a hive instead of a hole in a tree. Bees, however, have 

“ ‘ Proc. Zoolog. Soc.,’ Majr 25th, *' ‘ ObaorTationi in Nat. Hut.,’ 

1842. 1846, p.211. Dr. Gray ha< doicribed, 

“ Varrell’* ‘Britiah FUhos,’ Tol. L in ‘Annala anil Mag. of Nat. Hiat.,’ 
p. 319. ’ 1860, p. 151, a nearly aimilar variety, 

“ • Diet. Claaa. d’Hiat. Nat.,* tom. but deatitute of a dorsal tin. 

V. p. 276. 
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been transported into almost every quarter of the world, so 
that climate ought to have produced whatever direct efiect 
it is capable of producing. It is frequently asserted that 
the bocs in different parts of Great Britain differ in size, 
colour, and temper; and Godron®* says that they are 
generally larger in the south than in other parts of France ; 
it has also been asserted that the little brown bees of High 
Burgundy, when transported to La Bresse become largo 
and ycUow in the second generation. But these statements 
require confirmation. As far as size is concerned, it is known 
that bees produced in very old combs are smaller, owing to 
the cells having become smaller from the successive old 
cocoons. The best authorities®’ concur that, with the 
exception of the Ligurian race or species, presently to be 
mentioned, distinct breeds do not exist in Britain or on the 
Continent. There is, however, oven in the same stock, some 
variability in colour. Thus, Mr. Woodbury states,” that he 
has several times seen queen l>ees of the common kind annu- 
lated with yellow-like Ligurian queens, and the latter dark- 
coloured like common bees. Ho has also observed variations 
in the colour of the drones, without any corresponding differ- 
ence in the queens or workers of the same hive. The great 
apiarian, Dzierzon, in answer to my queries on this subject, 
says,” that in Germany bees of some stocks arc decidedly 
dark, whilst others are remarkable for their yellow colour. 
Bees also seem to differ in habits in different districts, for 
Dzierzon adds, “ If many stocks with their offspring are more 
inclined to swarm, whilst others are richer in honej’, so that 
some bee-keejiers even distinguish between swarming and 
honey-gathering bees, this is a liabit which has IxKJome second 
nature, caused by the customary mode of keeping the bees 



*" ‘Pe I'EspJce,’ 1859. p. 459. 
With res|icct to the beeiof Burgundy, 
tte M. Gerard, art. * Eajitee,’ in ‘ INct, 
L'nirera. d’Hiat. Nat.’ 

“ &» a diiicuaaion on thia subject, 
in answer to a question of mine, in 
’Journal of Horticulture.’ 1862, pp. 
225-242; also Jlr. Sevan Fox, in 
ditto, 1862, p. 284 

“ This excellent observer may be 



implicitly trusted; tee ‘Journal of 



!,’ Sept. 



oumal of horticulture, 

9th, 1862, p. 4 
Kleine on same subject (Nov. 11th, p. 
64:1), who sums up, that, though 
there is some variability in colour, no 
constant or perceptible dilTerences can 
be detected in the bees of Germ-vny. 
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and the pasturage of the district. For example, what a 
difiFerenco in this respect one may perceive to exist between 
the bees of the Luneburg heath and those of this countrj- ! ” 

“ Bemoving an old queen and substituting a young 

one of the current year is hero an infallible mode of keeping 
the strongest stock from swarming and preventing drone- 
breeding; whilst the same means if adopted in Hanover 
would certainly bo of no avail.” I procured a hive full of 
dead bees from Jamaica, where they have long been natural- 
ised, and, on carefully comparing them under the microscope 
with my own bees, 1 could detect not a trace of difference. 

This remarkable uniformity in the hive-bee, wherever kept, 
may proliably be accounted for by the great diflSculty, or 
rather impossibility, of bringing selection into play by pairing 
particular queens and drones, for these insects unite only 
during flight. Nor is there any record, witli a single partial 
exception, of any jicrson having separate<l and bred from a 
hive in which the workers presented some appreciable differ- 
ence. In order to form a new breed, seclusion from other 
bees would, as wo now know, be indispensable ; for since the 
introduction of the Ligurian bee into Germany and England, 
it has been found that the drones wander at least two miles 
from their own hives, and often cross with the queens of the 
common l)ce.*’ The Ligurian bee, although perfectly fertile 
when crossed with the common kind, is ranked by most 
naturalists as a distinct species, whilst by others it is ranked 
as a variety : but this form need not here bo noticed, as there 
is no reason to believe that it is the product of domestica- 
tion. The Egyptian and some other bees are likewise rankeil 
by Dr. Gerstficker,“ but not by other highly competent 
judges, ns geographical races; he grounds his conclusion 
in chief j)art on the fact that in certain districts, as in the 
Crimea and Bhodes, they vary so much in colour, that the 
several geographical races can be closely connected by inter- 
mediab' forms. 

• 1 have alluded to a single instanee of the separation and 

“Mr. Woodbnn- has published “ ‘Annals and Mag. of Nat. Hist., 
serernl such accounts in * Journal of 3rd series, rol. li. p. 339. 
Horticulture,’ 1361 and 1862. 
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preservation of a particular stock of bees. Mr. Lowe ** pro- 
cured some 1)668 from a cottager a few miles from Edinburgh, 
and perceived that they differed from the common bee in the 
hairs on the head and thorax being lighter coloured and more 
profuse in quantity. From the date of the introduction of 
the Ligurian bee into Great Britain we may feel sure that 
these bees had not been crossed with this form. Mr. Lowe 
propagated this variety, but unfortunately did not separate 
tlie stock from his other bees, and after three generations the 
new character was almost completely lost. Nevertheless, as 
he adds, “a great number of the bees still retain traces, 
though faint, of the original colony.” This case shows us 
what could probably be effected by careful and long- 
continued selection applied exclusively to the workers, for, 
as wo have seen, queens and drones cannot bo selected and 
paired. 

Silk-Moths. 

These insects are in several respects interesting to us, more 
especially because they have varied largely at an early period 
of life, and the variations have been inherited at correspond- 
ing periods. As the value of the silk-moth depends entirely 
on the cocoon, every change in its structure and qualities has 
been carefully attended to, and races differing much in the 
cocoon, but hardly at all in the adult state, have been pro- 
duced. With the races of most other domestic animals, the 
young resemble each other closely, whilst the adults differ 
much. 

It would be useless, oven if it were possible, to describe all 
the many kinds of silk -worms. Several distinct s|)ocie8 exist 
in India and China which produce useful silk, and some of 
these are capable of freely crossing with the common silk- 
moth, as has been recently ascertained in France. Captain 
Hutton'® states that throughout the world at least six species 
have been domesticated ; and he believes that the silk-moths 
reared in Europe belong to two or three species. This, how- 

•' ‘ The Cotuge Gardener,’ May, “ ‘ TranMct. Entomolog. Soc.,’ 3rd 
1860, p. 110; nnd ditto in ‘Journal teriee, rol. iii. pp. 143-173, and pp. 
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ever, is not the opinion of several capable judges who have 
particularly attended to the cultivation of this insect in 
France ; and hardly accords with some facts presently to he 
given. 

The common silk-moth (Bomhyx smr. ) was brought to Con- 
stantinople in the sixth century, whence it was carried into 
Italy, and in 1494 into France.** Evcrj-thing has been 
favourable for the variation of this insect. It is believed 
to have l>een domesticated in China as long ago as 2700 b.c. 
It has been ke])t under unnatural and diversified conditions 
of life, and has been transported into many countries. There 
is reason to Iwlieve that the nature of the food given to the 
caterpillar influences to a certain extent the character of the 
breed.*’ Disuse has apparently aided in checking the develoj)- 
ment of the wings. But the most important element in the 
production of the many now existing, much modified races, 
no doubt has been the close attention which has long been 
applied in many countries to every promising variation. 
The care taken in Europe in the selection of the best cocoons 
and moths for breeding is notorious,** and the production of 
eggs is followed as a distinct trade in ]>arts of France. I 
have made inquiries through Dr. Falconer, and am assured 
that in India the natives are equally careful in the process 
of selection. In China the production of eggs is confined to 
certain favourable districts, and the raisers are precluded by 
law from pro<lucing silk, so that their whole attention may 
be necessarily given up to this one object.** 



The following details on the differences between the several 
breeds are taken, when not stated to the contrary, from M. Robinet's 
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hatch until the following spring; anil it is in vain, says M. Robinet, 
to expose them to a tcmTOrature gradually raised, in order that the 
caterpillar may be quickly developed. Yet (xjcasionally, without 
any known cause, Itatches of eggs are produced, which immediately 
iKJgin to undergo the proper changes, and are hatched in from 
twenty to thirty days. From these and some other analogous facts 
it may be concluded that the Trevoltini silkworms of Italy, of wliich 
the caterpillars are hatched in from fifteen to twenty days, do not 
necessarily form, as has been maintained, a distinct 8])ecies. 
Although the breeds which live in temperate countries produce 
eggs which cannot Ix) immediately hatched by artificial heat, yet 
when they are removed to and reared in a hot country they 
gradually acquire the character of quick development, as in the 
Trevoltini races.’* 

CaterpiVfar*.— These vary greatly in size and colour. The skin 
is generally white, sometimes mottled with black or grey, and 
occasionally quite black. The colour, however, as M. Itobinet 
asserts, is not constant, even in perfectly pure breeds ; except in 
the Mtce tiV/r*, so called from being markeil with transverse black 
stripes. As the general colour of the caterpillar is not correlated 
with that of the silk,’* this character is disregarded by cultivators, 
and has not been fixed by selection. Captain Hutton, in the paper 
before referred to, has argued with much force that the dark tiger- 
like marks, which so frequently apiicar during the later moults in 
the caterpillars of various hr^s, are due to reversion ; for the 
caterpillars of several allied wild species of Bombyx are marked 
and coloured in this manner. Ho separated some caterpillars with 
the tiger-like marks, and in the succeeding spring (pp. 149, 298) 
nearly all the caterpillars roared from them were dark-brindled, and 
the tints became still darker in the third generation. The moths 
reared tom these caterpillars ” also l>ecame darker, and re.sembled 
in colouring the wild li. huitvni. On this view of the tiger-like 
marks being duo to reversion, the persistency wiUi wliich they are 
transmitted is intelligible. 

Several years ago Mrs. Whitby took great pains in breeding 
silkworms on a large scale, and she informed me that some of her 
caterpillars had dark eyebrows. This is prol»bly the first step in 
reversion towards the tiger-like marks, and I was curious to know 
whether so trifling a character would bo inherited. At my reiiuest 



’> Robinet, ibid., pp. 12, 318. 1 
may mid that the eggs of K. American 
silkworms taken to the Sandwich 
bland* produced moths at very irre- 
gular periods; and the moths thus 
raised yieldeil eggs which were even 
worse in this respect. Some were 
hatchwl in ten days, and others not 
until after the lapse of many months. 
No doubt a regular early character 



would ultimately have heeu acquired. 
See review in ‘ Athenauiii,’ 1844, p. 
329. of J. .larves’ ‘Scenes in the 
Sandwich Islands.’ 

translated fro J CW^Dandol^IJSs, 
p. 23. 

’• ‘Transact. Ent. Soc.,’ nt suprli, 
pp. 153, 308. 
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she Bcparotcd in 1848 twenty of tlieso caterpillars, and having kept 
the moths separate, bred from them. Of the many caterpillars 
thus reared, “every ono without exception had eyebrows, some 
darker and more decidedly marked than the others, but all hod 
eyebrows more or leas plainly visible." Black caterpillars occasion- 
ally apiiear amongst those of the common kind, but in so variable a 
manner, that, according to M. Itubinot, the same raco will one year 
exclusively produce white caterpillars, and tho next year many 
black ones; nevertheless, I have been informed by M. A. Bossi of 
Geneva, that, if these black caterpillars aro separately bred from, 
they reproduce the same colour ; but the cocoons and moths reared 
from them do not jwesent any difference. 

The caterpillar in Europe ordinarily moults four times before 
passing into the cocoon stage ; but there are races “ a trois mues,” 
and the Trevoltini race likewise moults only thrice. It might have 
been thought that so important a physiological difference would 
not have arisen under domestication; but M. Robinet ” states that, 
on the one hand, ordinary catcr])illar8 occasionally spin their 
cocoons after only three moults, and, on the otlier hand, “ pres(iue 
toutes les races a trois mucs, que nous avons experimentles, ont 
fait quatrc mucs k la seconde ou a la troisicme annec, ce qui 
semble prouver qn’il a sufli do les placer dans des conditions 
fiivorablcs pour leur rendre une foculte qu'elles avaicnt perdue sous 
des influences moins favorables.” 

Cocoons. — The caterpillar in changing into the cocoon loses about 
50 per cent, of its weight; but the amount of loss differs in different 
br^s, and this is of im)x)rtance to tlie cultivator. The cocoon in 
the different races presents characteristic differences; being large 
or small ;— nearly spherical with no constriction, as in tho JIace <le 
Lm-iol, or cylindrical, with either a deep or slight constriction in the 
middle ; with the two ends, or with ono end alone, more or lees 
pointed. The silk varies in fineness and quality, and in being 
nearly white, but of two tints, or yellow. Generally tho colour of 
the silk is not strictly inherited : but in the cluipter on Selection I 
shall give a curious account how, in the course of sixty-five genera- 
tions, the numl«r of yellow cocoons in one breed has been ^uced 
in France from ono hundred to thirty-five in the thousand. 
According to Robinet, tho white race, called Sina, by careful 
ulection during the last seventy-five years, “ est arrivee a un tel 
etat de purete, qu’on no voit pas un seul cocon jauno dons des 
millions de cocons Wanes.” ” Cocoons are sometimes formed, as is 
well known, entirely destitute of silk, which yet produce moths; 
unfortunately Mrs. Wliitby was prevented by an accident from 
ascertaining whether this character would prove hereditary. 

AiiuU stiuje. — I can find no account of any constant difference in 
tho moths of tho most distinct races. Mrs. Whitby assured mo 
that there was none in tho several kinds bred by her ; and 1 have 



’< Robinet, ibid., p. 317. ’» Robinet, ibid., pp. 306-317. 
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roeciTed a uuilar statement from the eminent naturalist, M. de 
Quatrefages. Captain Hutton also says" that the moths of all 
kinds vary much in colour, but in nearly the same inconstant 
manner. Considering how much the cocoons in the several races 
differ, this fact is of interest, and may prolmhly be accounted for 
on tbe same principle as the fluctuating variability of colour in the 
caterpillar, namely, that there has been no motive for selecting and 
perpetuating any particular variation. 

The males of the wild Bombycidsa " fly swiftly in the day-time 
and evening, but the females are usually very sluggish and 
inactive.”" In several moths of this family the females have 
abortive wings, but no instance is known of the males l>eing 
incapable of flight, for in this case the species could hardly have 
been perpetuated. In the silk-moth both sexes have imperfect, 
crumpled wings, and are incapable of flight ; but still there is a 
trace of the characteristic difference in the two sexes; for though, 
on comparing a number of males and females, I could detect no 
difference in the development of their wings, yet I was assured by 
Mrs. Whitby that the males of the moths br^ by lier us^ their 
wings more than the females, and could flutter downwards, though 
never upwards. She also states that, when the females first 
emerge from the cocoon, their wings are less expanded than those 
of the male. The degree of imperfection, however, in the wings 
varies much in different races and under different circumstances. 
M. Quatrefages" says that he has seen a number of moths with 
their wings reduced to a third, fourth, or tenth part of their normal 
dimensions, and even to mere short straight stumps : “ il me semble 
qu’il y a la un veritable arret de developpement partiel.” On the 
other hand, he describes the female moths of the Andre Jean breed 
as having “ lenrs ailes larges et 4tal^ Un seui presente quelques 
courbures irreguli^res et des plis anormaxix.” As moths and butter- 
flies of all kinds reared from wild caterpillars under confinement 
often have crippled wings, the same cause, whatever it may be, has 
probably actea on silk-moths, but the disuse of their wings during 
so many generations has, it may be suspected, likewise come into 
play. 

The moths of many breeds fail to glue their eggs to the surface 
on which they are laid," but this proceeds, according to Copt. 
Hutton," merely from the glands of the ovipositor being weakenetL 

As with other long domesticated animats, the instincts of the 
silk-moth have suffer^. The caterpillars, when placed on a mul- 
berry-tree, often commit the strange mistake of devouring the 
base of the leaf on which they arc feeding, and consequently fall 



’• ‘Traiusct. Eat. Soc.,’ at •upra, 
p. 317. 

" Stephen’* llluetrationx, ‘ Haoe- 
tellata,’ vol. it p. 35. See also Capt. 
Hatton, ‘Transact. Ent Soc.’ ibid., 
p. 152. 



" ‘£tudes ear les Maladies da Ter 
1 Sole.’ 1859, pp. 30d, 209. 

'• (joatrefages, *£tades,’ tc., p. 
214. 

•• ‘Transact. Ent. Soc.,’ at supra. 
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down ; but they are capable, according to M. Robinet," of again 
crawling up the trunk. Even this capacity sometimes fails, for 
M. Martins “ placed some caterpillars on a tree, and those which 
fell were not able to remount and perished of hunger; they were 
even incapable of passing from leaf to leaf. 

Some of the modifications which the silk-moth has undergone 
stand in correlation with one another. Thus, the eggs of the moths 
which produce white cocoons and of those which produce yellow 
cocoons differ slightly in tint The abdominal feet, also, of the 
caterpillws which yield white cocoons are always white, whilst 
those which give yellow cocoons are invariably yellow.” We have 
seen tliat the caterpillars with dark tiger-like stripes produce 
moths wliich are more darkly shaded than other moths. It seems 
well established” that in France the caterpillars of the races which 
produce white silk, and certain black caterpillars, have resisted, 
better than other races, the disease which hw recently devastated 
the silk-districts. Lastly, the races differ constitutionally, for some 
do not sncceed so well under a temperate climate as others ; and a 
damp soil does not equally injure all the races.” 



Prom these various facts we learn that silk-moths, like the 
higher animals, vary greatly under long-continued domes- 
tication. We loam also the more important fact that varia- 
tions may occur at various periods of life, and be inherited at 
a corresponding period. And finally we see that insects are 
amenable to the great principle of Selection. 



‘ Manuel de rfijneateur,’ &c., p. 



12, 209, 214. 

” Robinet, ‘ Manuel,’ tic., p. 303. 
Robinet, ibid., p. 15. 
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CHAPTER IX. 

CULTIVATED PLANTS : CEREAL AND CULINARY PLANTS. 

PRELIMINARY REMARK.^ ox the xmDER and parentage op 
cultivated plants — nitST STEPS IN CULTIVATION — GEUOBAPHICAL 
DISTRIBITION OP CULTIVATED PLANTS. 

CEREALIA.— DOUBTS on the number op species. wheat : varieties 

OP— INDIVIDUAL VARIABILITY — CHANGED HABITS— SELECTION— ANCIENT 

HISTORY OP THE VARIETIES. MAIZE: GREAT VARIATION OP — DIRECT 

ACTION OP CLIMATE OS. 

CULINARY PLANTS.— cabbages: varieties op. in poliage and 

STEMS, BUT NOT IN OTHEII PARTS — PARENTAGE OP — OTHER SPECIES OP 

BBASSICA. PPAS: AMOUNT OP DIPPERENCE IN THE SEVERAL KINDS, 

CHIEPLV IN THE TODS AND SEED— SOME VARIETIES CONSTANT, SOME 

BIQHLY variable — DO NOT INTERCROSS. BEA.NS. POTATOES : 

NUMEROUS VARIETIES OP — DIPPEBINO LITTLE, EXCEIT IN THE TUBERS— 
CHARACTERS INHERITED. 

I SHALL not enter into so much detail on the variability of 
cultivated plants, as in the case of domesticated animals. 
The subject is involved in much difficulty. Botanists liavo 
generally neglected cultivated varieties, as beneath their 
notice. In several cases the wild prototype is unknown or 
doubtfully known ; and in other cases it is hardly possible to 
distinguish between escaped seedlings and truly wild plants, 
so that there is no safe standard of comparison by which to 
judge of any su])i>oscd amount of change. Not a few bota- 
nists believe tliat several of oiir anciently cultivated jdants 
have become so profoundly mwlified that it is not possible 
now to rcoognise their alioriginal paront-fonns. Equallj- 
jicrjilexing are the doubts whether some of them are de- 
scended from ono sjiecies, or from several inextricably com- 
mingled by crossing and variation. Variations often jiass 
into, and cannot bo distinguished from, monstrosities ; and 
monstrosities are of littlo significance for our purpose. Many 
varieties are propagated solely by grafts, buds, layers, bulbs, 
ikc., and frcsjucutly it is not known how far their ix'culiarities 
cau bo transmitted by seminal generation. Nevertheless, 
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some facts of value can bo gleaned; and other facts will 
hereafter be incidentally given. One chief object in the 
two following chapters is to show how roanj- characters in 
our cultivated plants have become variable. 

Before entering on details a few general remarks on the 
origin of cultivated plants may be introduced. M. Alph. I)e 
Candolle' in an admirable discussion on this subject, in which 
he displays a wonderful amount of knowledge, gives a list of 
167 of the most useful cultivated plants. Of these he 
believes that 86 are almost certainly known in their wild 
statu; but on this head other comj>etent judges’ entertain 
great doubts. Of 40 of -them, the origin is admitted by M. 
Do Candolle to bo doubtful, either from a certain amount of 
dissimilarity which they present when compared with their 
nearest allies in a wild state, or from the probability of the 
latter not being truly wild plants, but seedlings escaix-d 
from culture. Of the entire 157, 32 alone are ranked by 
Candolle as quite unknown in their al)original con- 
dition. But it should be observed that he docs not include 
in his list several plants which present ill-defined characters, 
namely, the various forms of pumpkins, millet, sorghum, 
kidney-bean, dolichos, capsicum, and indigo. Nor does he 
include flowers ; and several of the more anciently cultivated 
flowers, such as certain roses, the common Imperial lily, the 
tuberose, and even the lilao, are said’ not to bo known in the 
wild state. 

From the relative numbers above given, and from other 
arguments of much weight, M. Do Candolle concludes that 
plants have rarely been so much moilified by culture that 
they cannot bo identified with their wild prototypes. But 
on this view, considering that savages probably would not 
have chosen rare plants for cultivation, that useful plants are 
generally conspicuous, and that they could not have been 
the inhabitants of deserts or of remote and recently discovered 



’ ‘Gwgnphit botaoiqae ntuonnee,' 
1855, pp. 810 to 991. 

• Review by Mr. Bentham in • Hort. 
Journal,' vol. ix. 18.15, p. 133, entitled, 
•Historical Notes on cultivated 



Plants,’ by Dr. A. TarKioni-Tozaetti. 
See also • Edinburgh Review,’ 1866. 
p. 510. 

• ‘ Hist. Notes,’ as above, by Tar- 
gioni-Tozzetti. 
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ialonds, it appears strange to mo that so many of oiir culti- 
vated plants should be still unknown or only doubtfully 
known in the wild state. If, on the other hand, many of 
these plants have been profoundly modifitsl by culture, the 
difficulty disapi>ear8. The difficulty would also be removed 
if they have been exterminated during the progress of civili- 
sation ; but M. De Candolle has shown that this probably has 
seldom occumxl. As soon as a plant was cultivated in any 
cmmtry, the half-civilised inhabitants would no longer have 
need to search the whole surface of the land for it, and thus 
lead to its extirpation ; and even if this did occur during a 
famine, dormant seeds would bo left in the ground. In 
tropical countries the wild luxuriance of nature, as was long 
ago remarked by Humboldt, overpowers the feeble efforts of 
man. In anciently civilised temperate countries, w-here the 
whole face of the land has been greatly changed, it can hardly 
1x3 doubted that some plants have become extinct ; never- 
theless Do Candolle has shown that all the plants historically 
known to have been first cultivated in Europe still exist here 
in the wild state. 

MM. Loisoleur-Doslongchamps ‘ and Do Candolle have ro- 
inarkod that our cultivate ]3lants,moro especially the cereals, 
must originally have existed in nearly their present state ; for 
otherwise they would not have boon notiecd and valued as 
objects of food. But these authors apparently have not con- 
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other deleterious plants. Sir Andrew Smith informs me that 
in South Africa a large number of fruits and succulent leaves, 
and esjiecially roots, are used in times of scarcity. The 
natives, indeed, know the properties of a long catalogue of 
plants, some having been found during famines to bo eatable, 
others injurious to health, or even destructive to life. lie 
met a party of Baquanas who, having been expelled by the 
conquering Zulus, had lived for years on any roots or leaves 
which afforded some little nutriment and distended their 
stomachs, so as to relieve the pangs of hunger. They looked 
like walking skeletons, and suffered fearfully from con- 
stipation. Sir Andrew Smith also informs me that on such 
occasions the natives observe as a guide for themselves, what 
the wild animals, especially l>aboon8 and monkeys, eat. 

From innumerable exjxsrirnents made through dire ne- 
cessity by the savages of every land, with the results handed 
down by tradition, the nutritious, stimulating, and medicinal 
projwrtics of the most unpromising plants were probably 
first discovered. It appears, for instance, at first an in- 
explicable fact that untutored man, in three distant quarters 
of the world, should have discovered, amongst a host of 
native plants, that the leaves of the tea-plant and mattee, 
and the berries of the coffee, all included a stimulating and 
nutritious essence, now known to bo chemically the same. 
Wo can also seo that savages suffering from severe con- 
stipation would naturally observe whether any of the roots 
which they devoured acted as ai>erients. Wo probably owe 
our knowledge of the uses of almost all plants to man 
having originally existed in a barbarous state, and having 
boon often compelled by severe w'ant to try as food almost 
everything which he could chow and swallow. 

From what wo know of the habits of savages in many 
quarters of the world, there is no reason to sujipose that our 
cereal plants originally existed in their present state so 
valuable to man. Let us look to one continent alone, namely, 
Africa : Barth* states that the slaves over a largo part of the 

• ‘TraTols in Contral Africa,’ Ene. ii. pp. 29, 265, 270. LiTingstonr’« 
translat. vol. i. pp. 529 and 390 ; Tol. ‘ Travels,’ p. 551. 
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eontral region regularly collect the seeds of a wild grass, the 
Penninelum diiUchum ; in another district ho saw women 
collecting the seeds of a I’oa by swinging a sort of Ijasket 
through the rich meadow-land. Near Tete, Livingstone 
nlwerved the natives collecting the seeds of a wild grass, and 
farther south, as Andersson informs me, the natives largely 
use the seed of a grass of about the size of canarj'-scod, which 
they boil in water. They eat also the roots of certain reeds, 
and every one has read of the Bushmen prowling about and 
digging up with a fire-hardened stake various roots. Similar 
facts with respect to the collection of seeds of wild grasses in 
other parts of the world could bo given.’ 

Accustomed as wo are to our excellent vegetables and 
luscious fruits, wo can hardly persuade ourselves that the 
stringy roots of the wild carrot and parsnip, or the little 
shoots of the wild asparagus, or crabs, sloes, <kc., should ever 
have been valued ; yet, from what wo know of the habits of 
Australian and South African savages, we need feel no doubt 
on this heaiL The inhabitants of Switzerland during the 
Stone period largely collected wild crabs, sloes, bullaces, hips 
of roses, elderberries, beechmast, and other wild berries and 
fruit." Jemmy Button, a Fuegian on board the Beagle, 
remarked to me that the poor and acid black-currants of 
'1 ierra del Fuego were too sweet for his taste. 

The savage inhabitants of each land, having found out by 
many aud hard trials what plants were useful, or could be 
rendered useful by various cooking processes, would after a 
time take the first stop in cultivation by planting them near 
their usual abodes. Livingstone* states that the savage 
Batokas sometimes loft wild fruit-trees standing in their 
gardens, and occasionally even planted them, “a practice 



’ For insUnce, in both North and 
South America. Mr. Ixlgeworth 
(‘Journal Proc. Linn. Soc.,’ vol vi. 
Bet., 1862, p. 181) atatea that in tha 
deaerta of tha Punjab poor women 
aweep up, “by a whiak into atraw 
Imaketa,” the aeoda of four genera of 
graaaea, namely, of Agroatia, Panicum, 

the aeoda of four other genera belong- 



ing to diaiinct fiuniliea. 

• Prof. 0. Heer, ‘ Die Pflanzen dor 
Pfahibauten, 1866, aua dem Nenjahr. 
Naturforach. Geaellachaft,’ 1866; and 
Dr. H. Chriat, in Kutimeyer’a ‘Die 
Fauna der Pfahibauten,’ 1861, a. 228. 

• ‘Travela,’ p. S.'IS. Du Chaillu, 
‘Adventures in Equatorial Africa,* 
1861, p. 445. 
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seen nowhere else amongst the natives." But Du Chaillu 
saw a palm and some other wild fruit-trees which had boon 
planted ; and those trees were considered private property. 
The next stop in cultivation, and this would require but little 
forethought, would bo to sow the seeds of useful plants; 
and as the soil near the hovels of the natives *“ would often he 
in some degree manured, improved varieties would sooner or 
later arise. Or a wild and unusually good variety of a native 
plant might attract the attention of some wise old savage ; 
and he would transplant it, or sow its seed. That superior 
varieties of wild fruit-trees occasionally are found is certain, 
as in the case of the American species of hawthorns, plums, 
cherries, grapes, and hiokorie.s, specified by Professor Asa 
Gray." Downing also refers to cerbiin wild varieties of the 
hickory, as being “ of much larger size and finer flavour than 
the common sjmcics.” I have referred to American fruit-trees, 
because we are not in this case troubled with doubts whether 
or not the varieties are seedlings which have escaped from 
cultivation. 'I'ransplantiug any superior variety, or sowing 
its seeds, hardly implies more forethought than might be 
expected at an early and rude period of civilisation. Even 
the Australian barbarians “ have a law that no plant bearing 
seeds is to bo dug up after it has flowere<l and Sir G. Grey" 
never saw this law, evidently framed for the preservation of 
the plant, violated. We see the same spirit in the super- 
stitiou.-s belief of the Fuegians, that killing water-fowl whilst 
very young will be followed by “ much rain, snow, blow 
much.” " I may add, as showing forethought in the lowest 
barbarians, that the Fuegians when they find a stranded 
whale bury largo portions in the sand, and during the often- 
recurrent famines travel from great distances for the remnants 
of the half-putrid mas.s. 

It has often beep remarked " that we do not owe a single 



'• In Tieim del Kuego the »pot 
where wigwams had formerly stood 
could be distinguishM at a great 
distance hr the bright green tint of 
the native vegetation. 

" 'American Acad, of Arts and 



10th, 1860, p. 4l:t, 
Fruits of America,’ 



1845, p. 261. 

' Journals of Expeditions in Aus- 
tralia.’ 1841, vol. ii. p. 292. 

'• Darwin's ‘ Journal of Kesearches.’ 
184.5, p. 215. 

n I)e Candolle has tabnlate<l the 
facts in the most interesting manner 
in his ■ G^raphie Dot.,' p. 986. 
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iiseful plant to Australia or the Cape of Good Hope countriee 
abounding to an unparalleled degree with endemic species, — 
or to New Zealand, or to America south of tlie Plata ; and, 
according to some authors, not to America northward of 
Mexico. 1 do not believe that any edible or valuable plant, 
except the canary-grass, has been derived from an oceanic or 
uninhabited island. If nearly all our useful plants, natives 
of Europe, Asia, and South America, had originally existed 
in their present conditipn, the complete absence of similarly 
useful ])lants in the great countries just named would be inde^ 
a surprising fact. But if these plants have been so greatly 
modified and improved by culture as no longer closely to 
resemble any natural species, wo can understand why the 
above-named countries have given us no useful plants, for 
they were either inhabited by men who did not cultivate the 
ground at all, as in Australia and the Cape of Good Ilojm, or 
who cultivated it very imperfectly, as in some parts of 
America. These oountrics do yield plants which are useful 
to savage man ; and Hr. Hooker “ enumerates no less than 
107 such species in Australia alone; but these plants have 
not been improved, and consequently cannot compete with 
those which have been cultivated and improved during 
thousands of years in the civilised world. 

The case of Now Zealand, to which fine island we ns 3’ot 
owe no widely cultivated plant, may seem opposed to this 
view; for, when first discovered, the natives cultivated 
several plants ; but all inquirers believe, in accordance with 
the traditions of the natives, that the early PoljTiesian 
colonists brought with them seeds and roots, as well as the 
dog, which had been wisely preserved during their long 
voj’age. The Polynesians are so frequently lost on the ocean 
that this degree of prudence would occur to Any wandering 
party: hence the early colonists of New Zealand, like the 
later European colonists, would not have had any strong 
inducement to cultivate the aboriginal plants. According to 
He Candolle we owe thirty-three useful plants to Mexico, 
Peru, and Chile ; nor’ is this surprising when we remember 
the civilized state of the inhabitants, as shown by the fact of 
“ ‘Flora of .Australia,’ iDtroduction, p. ci. 
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thoir having practise*! artificial irrigation and made tunnels 
through hard rocks without the use of iron or gunpowder, 
and who, as wo shall see in a future chapter, fully recognised, 
as far as animals were conoemcd, and therefore probably in 
the case of plants, the important princijde of selection. Wo 
owe some ]>lants to Brazil ; and the early voyagers, namely, 
Vespucius and Cabral, describe the country as thickly peopled 
and cultivated. In North America *• the natives cultivated 
maize, pumpkins, gourds, beans, and peas, “ all different from 
ours,” and tobacco ; and we arc hardly justified in assuming 
tliat none of our present plants are descended from these 
North American forms. Had North America been civilized 
for as long a period, and as thickly peopled, as Asia or Knrope, 
it is probable that the native vines, walnuts, mulberries, 
crabs, and plums, would have given rise, after a long course 
of cultivation, to a multitude of varieties, some extremely 
different from thoir parent-stocks; and escaped seedlings 
would have causcil in the New, as in the Old World, much 
perplexity with respect to their specific distinctness and 
parentage.'" 

Ceretdia . — I will now enter on details. Tlie cereals cultivated in 
Europe consist of four genera— wheat, rye, barley, and oats. Of 
wheat the best moilern authorities “ make four or five, or even 
seven distinct species; of rye, one; of barley, three; and of oats, 
two, three, or four species. So that altogether our cereals are 
ranked by different authors under from ten to fiftetm distinct 
species. Those have given rise to a multitude of varieties. It is 
a remarkable fact that botanists are not universally agreed on the 
aboriginal parent-form of any one cereal plant. For instance, a 



'• For CanatU, aw J. Cartier’a 
Voyage in 1534; for Florida, aw 
Narvaez and Ferdinand de ^to’a 
Voyages. As I have oinsnlted these 

one general collection of Voyages, I 
do not give precise references to the 
pages. Set also, for severai references, 
Asa Gray, in the ‘ American Journal 
of Science,’ vol. zziv. Nov. 1857, p. 
441. For the tradiliona of the natives 
of New Zealand, aw Crawfurd's 
‘Grammar and Diet, of the Malay 
Language,' 1852, p. oclx. 



” See, fur example, Mr. Hewett C. 
Watson’s remarks on our wild plums 
and cherries and crabs; ‘Cvbele 
Britannica,’ vol. i. pp. 330, 334', Ac. 
Van Mons ;in his ‘ Arbres Fruitiera,’ 
1835, tom. i. p. 444) declares that he 
has found the types of all onr culti- 
vated varieties in wild seedlings, but 
then he looks on these seedlings as so 
many aboriginal stocks. 

'• See A. De Candolle, ‘ Geograph. 
Bot..’ 1855, p. 928 et teq. Godron, 
‘ Do I’Esp^ce,’ 1859, tom. ii. p. 70 ; and 
MeUger,‘DieGetreidearten,’<ic., 1841. 
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lence that common wheat (Tnticum vulijare) lus been found 
I in various parts of Asia, where it is not likely to have oscaiiod 
a cultivation: and there is some force i^ '' " ^ 



propagated themselves m 
continued resemblance to 
the latter has retained i' 
tendency to inheritance, vi 
as we shall presently sei , 
weight must also be attril 
brand,” that when the set 
qualities di.sadvantogcous to tl 
feel almost sure that they no h 




in M. Godron’s remark, 
:capoa seedlings," as they have 
« fur several generations, their 
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of the varieties of wheat evince, 
greatly undervalued. Much 

ark by Professor Hilde- 
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ns of distribution, we may 
heir aboriginal condition, 
strongly on the frequent 
of rye and of one kind of oats 
With the exception of these two 
doubtful, and with the exception of 
iy, which he believes to have been 
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one ; but wo shall perhaps be able to judge a little better after con- 
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and Candolle to only four. It is not improbable that, besides 
the kinds known in Europe, other strongly characterised forms exist 
in the more distant ports of the world; for Loiseleur-Dcslong- 
chami)s“ speaks of three new species or varieties, sent to Europe 
in 1822 from Chinese Mongolia, which ho considers as l>eing there 
indigenous. Moorcroft “ also speaks of Hasora wheat in Ladakh 
as very peculiar. If those botanists are right who believe that at 
least seven species of wheat originally existed, then the amount 
of variation in any important character which wheat has undergone 
under cultivation has been slight; but if only four or a lesser 
number of species originally existed, then it is evident that varieties 
have arisen so strongly marked, that they have been considered by 
capable judges as specifically distinct But the impossibility of 
deciding which forms ought to bo ranked as species and which as 
varieties, makes it useless to specify in detail the differences between 
the various kinds of wheat. Sixaking generally, the organs of 
vegetation differ little ;“ but some kinds grow close and upright, 
whilst others spread and trail along the ground. The straw differs 
in being more or less hollow, and in quality. The cars " differ in 
colour and in shaiM), being quadrangular, compressed, or nearly 
cylindrical ; and tlie florets differ in their approximation to each 
other, in their pubescence, and in being more or less elongat^. 
The presence or absence of barbs is a conspicuous difference, and in 
certain Graminece serves even as a generic character;” although, 
as remarked by Godron,” the presence of barlis is variable in certain 
wild grasses, and especially in those such as liromvs tecalinut and 
Lotium Irmideutum, which habitually grow mingled with our cereal 
crops, and which have thus unintentionally been exposed to culture. 
The grains differ in size, weight, and colour; in being more or less 
downy at one end, in being smooth or wrinkled, in lieing either 
nearly globular, oval, or elongated; and finally in internal texture, 
being tender or liard, or even almost homy, and in the proportion 
of gluten which they cont ain. 

Nearly all the races or specios of wheat vary, as Godron* has 
remarked, in an exactly parallel manner, — in the seed being downy 
or glabrous, and in colour,— and in the florets being Imrbed or 
not barbed, &c. Those who believe that all the kinds are descended 
from a single wild species may account for this parallel variation 
by the inheritance of a similar constitution, and a consequent 
tendency to vary in the same manner; and those who believe 
in the general theory of descent with modification may extend this 



’• ‘ Considrfratioiu »ur 1m Cdrdales,’ 
1842-13, p. 29. 

” ‘Travels in the llimalaran Pro- 
vinces,’ Sk., 1841, vol. i. p. ‘224. 

” Col. J. Le Couteur on the 
' Varieties of Wheat.’ pp. 23, 7‘J. 

•' Loiselenr-Ueslungchanips, ‘Con- 



snr les CdrdalM,’ p. 11. 

Sm an excellent review in 
ker’s * Joum. of Botany,’ vol. viii. 



‘ • De I’EspiCT,’ tom. 
Ibid., tom. U. p. 73. 



ii. p. 73. 
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Although fow of tlie varieties of wheat present any conspicuous 
difference, their number is jm>at. Dalbret cultivated during thirty 
years from 150 to 160 kinds, and excepting in the quality of the 
piin they all kept true; Colonel Le Contour possessed upwards of 
loO, and Philippar 322 varieties.” As wheat is an annual, we thus 
see how strictly many trifling differences in character are inherited 
through many generations. Colonel Le Couteur insists strongly on 
tliis same fact, lu his persevering and successful attempts to raise 
new varieties, he found that there was only one “ secure mode to 
“ ensure the growth of pure sorts, namely, to grow them from single 
“ grains or from single ears, and to follow up the plan by afterwards 
" sowing only the produce of the most productive so as to form a 
“ stock." Hut Major Hallett" has gone much farther, and by the 
continued selection of plants from the grains of the same ear, 
during successive generations, has made his ‘Pedigree in Wheat’ 
^nd other cereals) now famous in many quarters of the world. 
Pile great amount of variability in the plants of the same 
variety is another interesting point, which would never have 
been detected except by an eye long practised to the work; 
thus Colonel Le Couteur relates" that in a field of his own 
wheat, which he considered at least as pure as that of any of his 
neighbours. Professor La Gasca found twenty-three sorts; and 
Professor Henslow has observed similar facts. Besides such in- 
dividual variations, forms sufficiently well marked to be valued and 
to become widely cultivated sometimes suddenly appear: thus 
Mr. Shirreff has had the good fortune to raise in his lifetime seven 
new varieties, which are now extensively grown in many parts of 
Britain." 



se of many other plants, some varieties, both old and 
new, are far more constant in character than others. Colonel Le 
Couteur was forced to reject some of his new sub-varieties, which 
ho suspected liad been produced from a cross, as incorrigibly 
sportive. On the other hand Major Hallett “ has shown how wonder- 
fully constant some varieties are, although not ancient ones, and al- 
though cultivated in various countries. With respect to the tendency 
to vary, Metzger " gives from liis own experience some interesting 
facts : he describes three Spanish sub- varieties, more especially one 



•' For I>albr«t and Philippar, le 
Luiaelour-Deslongchampa, ‘ Consid. an 
lea Cerdalee,’ pp. 45, 70. Le CouUu 
on Wheat, pp. 6, 14-17. 

" See kia Eiiaay on • Pedigree ii 
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known to be constant in Spain, which in Grennany assumed their 
projior character only during hot summers ; another variety kept 
true only in good land, but after having been cultivated for twenty- 
flvo years txicame more constant. He mentions two other sub- 
varieties which were at first inconstant, but subsequently liecame, 
apparently without any selection, accustomed to their new homes, 
and retaineii their proper character. These facts show what small 
changes in the conditions of life cause variability, and they further 
show that a variety may become habituated to new conditions. 
One is at first inclined to conclude with Loiseleur-Ueslongchamps, 
that wheat cultivated in the same country is exposed to remarkably 
uniform conditions; but manures differ, seed is taken from one 
soil to another, and, what is far more imprtant, the plants are 
exposed as little as possible to struggle with other plants, and are 
thus enabled to exist under diversified conditions. In a state of 
pature each plant is confined to that particular station and kind 
of nutriment which it can seize from the other plants by which it 
is surrounded. 

Wheat quickly assumes new habits of life. The summer and 
winter kinds were classed by Linnaus as distinct species; but 
M. Monnier" has proved that the difference between them is only 
temporary. He sowed winter-wheat in spring, and out of one 
hundred plants four alone produced ripe seeds; these were sown 
and resown, and in three years plants were reared which ripened 
all their seed. Conversely, nearly all the plants raised from 
summer-wheat, which was sown in autumn, perished from frost; 
but a few were saved and produced seed, and in three years this 
summer-variety was converted into a winter- variety. Hence it is not 
snrorising that wheat soon becomes to a certain extent acclimatised, 
and that seed brought from distant countries and sown in Europe 
vegetates at first, or even for a considerable period," differently 
from our European varieties. In Canada the first settlers, accoM- 
ing to Kalm," found their winters too severe for winter-wheat 
brought from France, and their summers often too short for sum- 
mer-wheat ; and they thought that their country was useless for 
com crops until thejr procured summer- wheat from the northern 
parts of Europe, which succeeded well. It is notorious that the 
proportion of gluten differs much under different climates. The 
weight of the grain is also quickly affected by climate : Loiseleur- 
Deslongchamiw " sowed near Paris 54 varieties, obtained from the 
South of France and from the Black Sea, and 52 of these yielded 
seed from 10 to 40 per cent heavier than the parent-seed. Ho then 



" Quoted by Oodron, ‘ De I’Eep^,’ 
rol. ii. p. 74. So it is, according to 
Hettger (‘ Getreidearten,’ a. 18X with 

“ Ixiseleur-Deslongchamps, ‘ Cdrd- 
ales,’ part ii. p. 224. La Contour, p. 



70. Many other accounU could be 
added. 

» ‘Travels in North America,’ 
1753-1761, Eng. translat., vol. iii. p. 
165. 

" ‘Cerdatee,* part ii. pp. 179-183. 
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sent these heavier pains back to the South of France, but there 
they immediately yielded lighter seed. 

All those who have closely attended to the subject insist on the 
close adaptation of numerons varieties of wheat to various soils and 
climates even within the same country ; thus Colonel Le Coiiteur" 
says, “It is the suitableness of each sort to each soil that will 
enable the fanner to pay his rent by sowing one variety, where he 
would be unable to do so by attempting to grow another of a 
seemingly better sort.” This may bo in part duo to each kind 
becoming habituated lo its conditions of life, os Metzger has shown 
certainly occurs, but it is prolxibly in main part due to innate 
differences between the several varieties. 

Much has been written on the deterioration of wheat; that the 
quality of the flonr, size of grain, time of flowering, and hardness, 
may l>e modified by climate and soil, seems nearly eortain; but 
that the whole body of any one sub-variety over becomes changed 
into another and distinct sulvvariety, there is no reason to l>elieve. 
What apparently does take place, according to Le Couteur,'* is, that 
some one sub-variety out of the many which may always bo detected 
in the same field is more prolific than the others, and gradually 
supplants the variety which was first sown. 

With respect to the natural crossing of distihet variotiee the 
evidence is conflicting, but preponderates against its frequent occur- 
rence. Many authors maintain that impregnation takes place in 
the closed flower, but I am sure from my own oWrvation that this 
is not the case, at least with those varieties to which I have attended. 
But 08 I shall have to discuss this subject in another work, it may 
be here passed over. 



In conclusion, all authors admit that nuiuurous varieties of 
wheat have arisen; but their differences are unimportant, 
unless, indeed, some of the so-called species are ranked as 
varieties. Those who believe that from four to seven wild 
species of Triticum originally existed in imarly the same con- 
dition as at present, rest their belief chiefly on the great 
antiquity of the several forms.*® It is an important fact, 
which we have recently learnt from the admirable researches 
of I leer,** that the inliabitants of Switzerland, even so early 
*' ‘On the Varieties of Wheat,’ 
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as the Neolithic period, cultivated no less than ten cereal 
plants, namely, five kinds of wheat, of which at least four are 
commonly looked at as distinct species, three kinds of barley, 
a paiiieum, and a setaria. If it could bo shown that at the 
earliest dawn of agriculture five kinds of wheat and three of 
barley had been cultivated, we should of course be compelled 
to look at these forms as distinct species. But, as Heer has 
remarked, agriculture even at the Neolithic period, hatl already 
made considerable progress ; for, besides the cereals, peas, 
poppies, flax, and apparently apples, were cultivated. It may 
also be inferred, from one variety of wheat being these called 
and from what is known of the native country of 
the |)anicuin and setaria, as well as from the nature of the 
weeds which then grow mingled with the crops, that the lake- 
inhabitants either still kept up commercial intercourse with 
some southern (>oople or had originally proceedctl as colonists 
from the South. 

Loisoleur-Doslongchamps “ has argued that, if our cereal 
plants have been greatly modified by cultivation, the weeds 
which habitually grow mingled with them would have boon 
equally modified. But this argument shows how completely 
the principle of selection has l)een overlooked. That such 
weeds have not varied, or at least do not varj- now in any 
extreme degree, is tno opinion of Mr. II. C. W atson and 
Professor Asa Gray, as they inform mo ; but who will protend 
to say that they do not vary as much as the individual plants 
of the same sub-variety of wheat? W’e have already seen 
that pure varieties of wheat, cultivate«l in the same field, offer 
many slight variations, which can be selected and separately 
projwgated ; and that occasionally more strongly pronounced 
variations appear, which, as Mr. Shirreff has proved, are well 
worthy of extensive cultivation. Not until equal attention 
1k> paid to the variability and selection of wecils, can the 
argument from their constancy under unintentional culture 
bo of any value. In accordance with tlie jirinciples of 
selection wo can understand how it is that in the several cul- 
tivated varieties of wheat the organs of vegetation differ so 
little ; for if a plant with peculiar leaves appeared, it would 

** ‘ Lw tarv»l«»,’ p. 94. 
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be neglected unless the grains of com were at the same time 
superior in quality or size. The selection of seed-com was 
strongly recommended ** in ancient times by Columella and 
Celsus ; and as Virgil says, — 

“ I’ve seen the largest seeds, tho’ view'd with care, 
Degenerate, unless th' industrious hand 
Did yearly cull the largest.” 



But whether in ancient times selection was methodically 
pursued we may well doubt, when we hear how laborious tho 
work has been found by Le Couteur and llallett. Although 
tho principle of selection is so important, yet the little which 
man has effected, by incessant efforts during thousands of 
years, in rendering the plants more productive or the grains 
more nutritious than they were in the time of tho old Egypt- 
ians, would seem to speak strongly against its efficacy. But 
we must not forget that at each successive period the state of 
agriculture and tho quantity of manure supplied to the land 
will have determined the maximum degree of productiveness ; 
for it would be impossible to cultivate a highly productive 
variety, unless the land contained a sufiicient supply of the 
necessary chemical elements. 

We now know that man was sufficiently civilized to culti- 
vate the ground at an immensely remote period ; so that 
wheat might have been improved long ago up to that standard 
of excellence which was possible under tho then existing state 
of agriculture. One small class of facts supports this view of 
the slow and gradual improvement of our cereals. In tho 
most ancient lake-habitations of Switzerland, when men 
employed only flint-tools, the most extensively cultivated 
wheat was a peculiar kind, with remarkably small ears and 
grains.** “ Whilst the grains of tho modem forms are in 
section from seven to eight millimetres in length, the larger 
grains from tho lake habitations are six, seldom seven, and 
the smaller ones only four. The oar is thus much narrower. 



“ Quoted by La Coutanr, p. 16. 

*' A. Da Caodolla, ‘ Gdograph. Bot.,' 
p. 932. 
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and the sjiikoleta stand out more horizontally, than in our 
present forms.” So again with barley, the most ancient and 
most extensively cultivateil kind had small cars, and the 
grains were “ smaller, shorter, and nearer to each other, than 
in that now grown ; without the husk they were 2.J lines long, 
and scarcely Ij broad, whilst those now grown have a lengtli 
of three lines, and almost the same in breadth.” These 
small-grained varieties of wheat and barley are Ixilieved by 
Heer to Ixj the parent-forms of certain existing allied varieties, 
which have supplanted their early progenitors. 

Ilecr gives an interesting account of the first appearance 
and final disappearance of the several plants which were 
cultivated in greater or less abundance in Switzerland 
during former successive periods, and which generally differcal 
more or less from our existing varieties. The peculiar small- 
eared and small-grained wheat, already alluded to, was the 
commonest kind during the Stone period ; it lasted down to 
the Ilelvetico-Roman age, and then became extinct. A second 
kind was rare at first, but afterwards became more frequent. 
A third, the Egjqttian wheat (T. turgidum), does not agree 
exactly with any existing variety, and was rare during the 
Stone period. A fourth kind (T. dicoceum) difiers from all 
known varieties of this form. A fifth kind (T. monococcum) 
is known to have existed during the Stone period only by 
the presence of a single ear. A sixth kind, the common 
T. spelta, was not introduce*! into Switzerland until the 
Bronze age. Of barley, besides the short-eared and small- 
grained kind, two others were cultivated, one of which was 
very scarce, and resembled our present common II. diitichum. 
During the Bronze age rj-e and oats were introduced; the 
oat-grains being somewhat smaller than those produced by 
our existing varieties. The poppy was largely cultivated 
during the Stone period, probably for its oil ; but the variety 
which then existed is not now known. A peculiar pea with 
small seeds lasted from the Stone to the Bronze age, and then 
became extinct ; whilst a peculiar bean, likewise having small 
seeds, came in at the Bronze period and lasted to the time 
of the Homans. These details sound like the descriptions 
" Hcor, u quoted by Carl Vogt, ‘Lectnree on Man,’ Eng. tranilat. p. 355. 
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given by palwontologists of the first appearance, the increasing 
rarity, and final extinction or modification of fossil species, 
omiHjdded in the successive stages of a geological formation. ’ 

Finally, every one must judge for himself whether it is 
more probable that the several forms of wheat, barley, rj'o, 
and oats are descended from between ten and fifteen species, 
most of which are now either unknown or extinct, or whether 
they are descended from between four and eight species, 
which may have either closely resembled our present cultivated 
forms, or have been so widely different as to eseape identifica- 
tion. In this latter case wo must conclude that man cultivated 
the cereals at an enormously remote period, and that he 
formerly practised some degree of selection, which in itself is 
not improbable. We may, perhaps, further believe that, when 
wheat was first cultivated the ears and grains increased 
fiiiokly iyize, in the same manner as the roots of the wild 

Maize or Indian Com; Zea maye . — Botanists are nearly unani- 
mous that all the cultivated kinds belong to the same species. 
It IS undoubtedly “ of American origin, and was grown by the 
aborigines throughout the continent from New England to Chili. 
Its cTiItivation must have been extremely ancient, for Tschudi " 
dM cri^s two kinds, now extinct or not knon-n in Peru, which were 
token from tomlis apparently prior to the dynasty of the Incas. 
But there m even stronger evidence of antiquity, for I found on the 
coast of Peru heads of maize, together with eighteen species of 
recent sca-shell, embedded in a beach which had been upraised at 
least 8o feet above the level of the sea. In accordance with this 
ancient cultivation, numerous American varieties have arisen. The 
aboriginal fonn has not ns yet been discovered in the wild state. 
A peculiar kind,^* in which the grains, instead of being naked ore 
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concealed by husks as much os eleven lines in length, has been 
stated, but on insuCBcient evidence, to grow wild in Brazil. It is 
almost certain that the aboriginal form would have had its grains 
thus protected ; “ but the se^ of the Brazilian variety produce, 
as I hear from Professor Asa Gray, and as is slated in two published 
accounts, either common or husked maize ; and it is not credible 
that a wild species, when first cultivated, should vary so quickly 
and in so great a degree. 

Maize has varied in an extraordinary and conspicuous manner. 
Metzger, “ who paid particular attention to the cultivation of this 
plant, makes twelve races (unter-art) with numerous sub- varieties; 
of the latter some are tolerably constant, others quite inconstant. 
The different races vary in height from 15-18 feet to only l(i-18 
inches, as in a dwarf variety descril)ed by Bonafons. The whole 
ear is variable in shape, lieing long and narrow, or sliort and thick, 
or branched. The ear in one variety is more than four times as 
long as in a dwarf kind. The seeds are arranged in the ear in from 
six to even twenty rows, or are placed irregularly. The sceii 
are coloured — white, pale-yellow, orange, rod, violet, or elegantly 
streaked with black;" and in the same ear there are sometimes 
seeds of two colours. In a small collection I found that a single 
grain of one variety nearly equalled in weight seven grains of 
another variety. The shape of the seed varies greatly, being very 
fiat, or nearly globular, or oval ; broader than long, or longer than 
broad ; without any point, or produced into a sharp tooth, and 
this tooth is sometimes recurved. One variety (the rugosa of 
Bonafous, and which is extensively cultivated in the United States 
as sweet com) has its seeds curiously wrinkled, giving to the whole 
ear a singular appearance. Another variety (the cymosa of Bon.) 
carries its ears so crowded together that it is called jnaU a howjuet. 
The seeds of some varieties contain much glucose instead of starch. 
Male flowers sometimes appear amongst the female flowers, ami 
Mr. J. Scott has lately observed the rarer case of female flowers on 
a true male panicle, and likewise hermaphrotlite flowers." Azara 
describes" a variety in Paraguay the grains of which are very 
tender, and ho states that several varieties are fitted for being cooked 
in various ways. The varieties also differ greatly in precocity, and 
have different powers of resisting diyness and the action of riolent 
wind." Some of the foregoing differences would certainly be con- 
sidered of specific value with plants in a state of nature. 

Lo Comte Bo states tliat the grains of all tlie varieties which ho 



*' Moquin-Tandon, ‘Eldment* de 
Tdratologie,’ 1841, p. 126. 

“ ‘ Die Getreidearten,' I841,e. 208. 
1 have modified a few of Metzger's 
atatementa in acconlaace with those 
made by Bonafous in hU great work, 
•Hist. Nat. du Male,’ 18-16. 

“ Godron, ‘De I'Kaphce,’ tom. li. 
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dionale,’ tom. i. p. 147. 
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cultivated ultimately assumed a yellow colour. But Bonafous“ 
found that most of those which he sowed for ten consecutive years 
kept true to their proper tints; and he adds that in the valleys of 
the Pyrenees and on the plains of Piedmont a white maize has been 
cultivated for more than a century, and has undergone no change. 

The tall kinds grown in southern latitudes, and therefore cx))os^ 
to great heat, require from six to seven months to ript n their seed ; 
whereas tlie dwarf kinds, grown in northern and colder climates, 
require only from three to four months.*' Peter Kalm,** who 
particularly attended to this plant, says, that in the United States, 
in proceeding from south to north, the plants steadily diminish in 
bulk. Seeds brought from lat 37° in Virginia, and sown in lat. 
43’-44° in New England, produce plants which will not ripen their 
seed, or ripen them with the utmost difficulty. So it is with seed 
carried from New England to tat. 45°-47° in Canada. By taking 
great care at first, the southern kinds after some years’ culture 
ripen their seed perfectly in their northern homes, so that this is an 
analogous case with that of fhe conversion of summer into winter 
wheat, and conversely. When tall and dwarf maize are planted 
together, the dwarf kinds are in full flower Ixifore the others have 
produced a single flower ; and in Pennsylvania they rijien their 
seeds six weeks earlier than the tall maize. Metzger also mentions 
a Eimipean maize which ripens its seed four weeks earher than 
another European kind. With these facts, so plainly showing 
inherited acclimatisation, we may readily believe Kalm, who states 
that in North America maize and some other plants have gradually 
been cultivated further and further nothward. All writers agree 
that to keep the varieties of maize pure tliey must be planted 
separately so that they shall not cross. 

The effects of the climate of Europe on the American varieties is 
highly remarkable. Metzger obtained seed from various parts of 
America, and cultivated several kinds in Germany. I will give an 
alMtract of the changes observed ** in one case, namely, with a tall 
kind (Breit-komiger mais, Zta altissima') brought from the warmer 
parts of America. During the first year the plants were twelve 
feet high, and a few seeds were perfect^ ; the lower seeds in the car 
kept true to their proper form, but the upjjer seeds liecame slightly 
changed. In the second generation the plants were from nine to 
ten feet in height, and ripened their seed better; the depression on 
the outer side of the seed had almost disa)>pcar^, and the original 
beautiful white colour had t^ome duskier. Some of the seeds had 
even become yellow, and in their now rounded form they ap- 
proached common Europt^ maize. In the third generation nearly 
all resemblance to the original and very distinct American paront- 



•* Ibid, f. 31. IT. I hare couultcd an old English 

" Matzger, * Getraidearten,’ a. 203. US. translation. 

•> ‘Description of Maize,’ by P. •» ‘ Oatreidearten,’ a. 208. 
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form was lost. In the sixth generation this maize perfectly 
resemble<l a European variety, described as the second sub- variety 
of the fifth race. When Metzger imblished his book, this variety 
was still cultivated near Heidelberg, and could be distinguished 
from the common kind only by a somewhat more vigorous growth. 
Analogous results were obtained by the cultivation of another 
American race, the “ white-tooth com,” in which the tooth nearly 
disappeared even in the second generation. A third race, the 
“chicken com.” did not undergo so great a change, but the seeds 
became less polished and pellucid. In the above cases the seeds 
were carried from a warm to a colder climate. But Fritz Muller 
informs me that a dwarf variety with small rounded seeds (papa- 
gaien-mais), introduced from Germany into S. Brazil, produces 
plants as tall, with seeds as flat, as those of the kind commonly 
cultivated there. 

These facts afford the most remarkable instance known to 
mo of the direct and prompt action of climate on a plant. 
It might liave been expect^ that the tallness of the stem, 
the jieriixl of vegetation, and the riiiening of the seed, would 
have been thus affected ; but it is a much more sui-prising 
fact that the seeds should have undergone so rapid and gieat 
a change. As, however, flowers, with their product the seed, 
are formed by the metamorphosis of the stem and leaves, any 
modification in those latter organs would be apt to extend, 
through correlation, to the organs of fructification. 

Cabbage {Urataica o/mic<a).— Every one knows how greatly the 
various kinds of cabbage differ in appearance. In the Island of 
Jersey, from the effects of particular culture and of climate, a stalk 
has grown to the height of sixteen feet, and “ had its spring shoots 
at the top occupied by a magpie’s nest : ” the woody stems are not 
unfre<|uently from ten to twelve feet in height, and are there used 
as rafters “ and as walking-sticks. Wo are thus remind^ that in 
certain countries plants belonging to the generally herbaceous 
order of the CrucifertB are develojjed into trees. Every one can 
appreciate the difference between green or red cabbages with 
peat single heads; Brussel-sprouts with numerous little heads; 
broccolis and cauliflowers with the greater number of their ^wers 
in an aborted condition, incapable of producing s^, and Iwrne in 
a dense corymb instearl of an open panicle; savoys with their 
blistered and wrinkled leaves; and borecoles and kails, which 
come nearest to tlio wild i>arent-form. There are also various 



‘ Cabbage Timber, * Ganiener’a walking-atick made from a cabbage- 

Chrnn.,’ lS5ti, p, 744, quoted from sUlk is exhibited in the hluseum at 
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frizzlud and laciniated kinds, some of snch beautiful colours tliat 
Vilmorin in bis Catalof^ie of 1851 enumerates ten varieties ^rliich 
are valued solely for ornament. Some kinds are less commonly 
known, such as the Portuguese Couve Troncliuda, with the ribs of 
its leaves greatly thickened; and the Kohlrabi or chotix-raves, 
with their stems enlarged into great tumi]>-liko masses above the 
ground; and the recently formed now race" of the choux- raves, 
already including nine sub-varieties, in which the enlarged part 
lies beneath the ground like a turnip. 

Although we see snch great differences in the shape, size, colour, 
arrangement, and manner of growth of the leaves and stem, and of 
the flower-stems in the broccoli and cauliflower, it is remarkable 
that the flowers themselves, the seed-pods and seeds, present ex- 
tremely slight differences or none at all.** I compared the flowers 
of all the principal kinds ; those of the Couve Trouchuda are white 
and rather smaller than in common cabbages ; those of the Ports- 
mouth broccoli have narrower sepals, and smaller, less elongated 
jictals ; and in no other cabbage could any difference be detectei 
With respect to the seed-pods, in the purple Kohlrabi alone, do 
they differ, being a little longer and narrower than usual. I made 
a collection of the seeds of twenty-eight different kinds, and most 
of them were undistinguishabie ; when there was any difference 
it was excessively slight ; thus, the seeds of various broccolis and 
cauliflowers, when seen in moss, are a little redder; those of the 
early green Ulm savoy are rather smaller ; and those of the Breda 
kail slightly larger than usual, but not larger than the seeds of 
the wild cabbage from the co^ of Wales. What a contrast in 
the amount of difference is presented if, on the one hand, we 
compare the leaves and stems of the various kinds of cabbage with 
their flowers, p(^, and seeds, and on the other hand the corre- 
sponding parts in the varieties of maize and wheat ! The expla- 
nation is obvious ; the seeds alone are valued in our cereals, and 
their variations have been selected ; whereas the seeds, seed-pods, 
and flowers have been utterly neglechtd in the cabbage, whilst 
many useful variations in their leaves and stems have been noticed 
and preserved from an extremely remote period, for cabbages were 
cultivated by the old Celts.*’ 

It would be useless to give a classifled description** of the 
numerous races, sub-races, and varieties of the cablwge; but it 
may lie mentioned that l)r. Bindley has lately proposed ** a system 
fonnded on the state of development of the terminal and lateral 



*‘ ‘ Journal do la Soc. Im|>. d'Horti- 
culturc,' 1855, |>. 254, quoted from 
Miartonflora,’ Ap. 1855. 

" (Inlron, ‘ Do rEapSce,' tom. ii. p. 
:>2 ; Metifter, ‘ Sr«t. Beiichreibung 
dor Kult. Kohlarten,’1833, a. 6. 

*’ Kegni«r,‘ Do ri^onomiePublique 



dea Celtea,’ 1818, p, 438. 
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Metzger ‘ Kohlarten,’ Ac. 

•• ‘Uardener’i Chronicle,’ 1859, p. 
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leaf-bwls. Thus: I. All the Icaf-budu actire and open, ae in the 
wild-cabba^, kaxl, Ac. II. All the leaf-buds activi, but formiiiK 
h^s, M in Bru^l-spronts, Ac. III. Terminal leaf-bud aloM 
acUve, foiming a h^ as in common cabbages, savoys, Ac. IV. 
Terminal Iwf-bud alone active, and open, with most of the tiowore 

atortivo and succulent. M in the cauliflower and broccoli. V. All 

the leaf-buds active and open, with most of the flowers al«rtive 
and succulent, as in tlie sprouting-broccoli. This latter variety is 
a new one, and bears the same relation to common broccoli as 
Bniswl-sproute do to common cabl*ges; it suddenly appea’red 
in a lied of common broccoli, and was found faithfully to transmit 
Its newly-ac<juired and remarkable characters. 

The pnncipal kinds of cabbage existed at least as early as the 
sixteenth century," so that numerous modifications of structure 
have been inherited for a long period. This fact is the more 
remarkable as great care must be taken to prevent the crossing of 
the dififerent kmds. Togive proof of this: I raised 233 seedltags 
from cablwgM of different kinds, which hail purposely been plantS 
near each other, and of the seedlings no loss tlian 155 were plainly 
deteriorated and mongreUzed; nor were the remaining 78 all 
periectly true. It may be doubted whether many permanent 
variefus have Iwcn formed by intenUonal or accidental crosses: 
for such crossed plants are found to lie very inconstant. One 
kind, however, called “ Cottager’s Kail," has lately been produced 
by crofwmg common kail and Brussol-sprouts, rti-rossed with 
purjile broccoli,” and is said to be true ; but plants raised by me 
were not nearly so constant in character as any common kind of 
cabliogc. 

Although most of the kinds keep true if carefully preserved from 
crossing, yet the sced-licds must be yearly examined, and a few 
Bolings are generally found false; but even in this case the force 
of inhoritanw is shown, for, as Metzger has remarked " when 
speaking of Brussel-sprouts, the variations generally keep to their 
‘ unter art,” or niain race. But in order that any kina may be 
troly pro])agated there must be no great cliange in the conditions 
of life ; thus cabliages will not form heads in hot countries, 
and the same thing luM been oliscrved with an English variety 
grown during an extremely warm and damp autumn near Paris." 
Extremely poor soil also affects the characters of certain varieUes. 

Most authors believe that all the races are descended from the 
^Id cabl^e found on the western shores of Euroiie ; but Alph. 
De Candolle * forcibly argues, on historical and other grounds, that 
it 18 more proinblo that two or throe closely allied forms, generally 
ranked as distinct species, still living in the Mediterranean region, 

” Alph. D» Cinilolle, ‘ O^graph. '• ‘ K»hlart«D,' a. 22 
B..1 • im. 8+2 and 989. « jj, 

. ‘ 1858, 52 : Matigar, • KohlarUn,’ a. 22. 

^ '• ‘Orfoyrmph. Bot/ p. 840. 
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are the parents, now all commingled together, of the yarions 
cultiratea kinds. In the same manner as we have often seen with 
domesticate<l animals, the supposed multiple origin of the cahliago 
throws no light on the characteristic differences between the 
cultivated forms. If our cabliages are the descendants of three 
or four distinct species, every trace of any sterility which may 
originally have existed lietween them is now lost, for none of the 
varieties can Iw kept distinct without scrupulous care to prevent 
intercrossing. 

The other cultivated forms of the genus Brassica are descended, 
accor^ng to the view adopted by Godron and Metzger,” from two 
species, B. najna and reysi ; but according to other botanists from 
three species ; whilst others again strongly suspect that all these 
forms, both wild and cultivated, ought to be ranked as a single 
species. Brauica najmt has given rise to two large groups, namely, 
Swedish turnips (believed to be of hybrid origin)” and Colzas, 
the seed-s of which yield oil Branica rapa (of Koch) has also 
given rise to two races, namely, common turnips and the oil-giving 
rajre. The evidence is unusually clear that these latter plants, 
though so different in external appearance, belong to the same 
species; for the turnip has been oliserved by Koch and Godron 
to lose its thick roots in uncultivated sod ; and when rape and 
turnips are sown together they cross to such a degree that 
scarcely a single plant comes true.” Metzger by culture converted 
the biennial or winter rape into the annual or summer rape,— 
varieties which have iK-en thought by some authors to be specifically 
distinct” 

In the production of la^, fleshy, tumip-like stems, we have 
a case of analogous variation in thr^ forms which are generally 
considered as distinct species. But scarcely any modification seems 
so easily acquired as a succulent enlargement of the stem or root — 
that is, a store of nutriment laid up for the plant’s own future use. 
We see this in our radishes, beet, and in the less generally known 
"turnip-rooted ’celery, and in the finocchio, or Italian variety of the 
common fennel. Mr. Buckman has lately proved by his interesting 
experiments how quickly the roots of the wild parsnip can lie 
enlarged, as Vilmorin formerly proved in the case of the carrot.’* 



’♦ Oixlron, ‘ P» rEnjiice,* tom. ii. p. 
.Vt; Metzgor, •KohUrten.’..10. 

'■ Miardeasr’a Chron. sod Agricult. 
fJaiette,' 1B58, p. 7^9. .Sre. more 
eepecUlly, ibid., 1868, p. 275: the 
writer userts that he pleated e variety 
orcabhage(£. oteracea) clow to turnips 
(fl. rapa) and rabied from the croaeed 
seedlings true Swedish turnips. These 
latter plants ought, therefore, to be 
classed with cabbages or turnips, and 
nut under B. mpm. 



” • Ganlener's Chron. and Agricnit, 
Gazette,’ 1855, p. 730. 

” Metzger, ‘ Kohlarten,’ a. 51. 

’• These ezperimrnts by Vilmorin 
hare been quoted by many writers. 
An eminent botanist. Prof, beraisne, 
has lately ezpressed donbu on the 
subject from his own negative results, 
but these cannot bo value I equally 
with positive resnits. On the other 
hand, M. Carribre has lately sUted 
(‘Gard. Chronicle,’ 1865, p. 1154), 
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This latter plant, in its cultivated state, differs in scarcely any 
character from the wild English carrot, except in general luxuri- 
ance and in the size and quality of its roots; but ten varieties, 
differing in the colour, shape, and quality of the root, are cultivated 
iu England and come true by seed.”® Hence with the carrot, as 
in so many other cases, for instance with the numerous varieties 
and sub-varieties of the radish, that part of the plant which is 
valued by man, falsely appears alone to have vari^ The truth 
is that variations in this part alone have been selected ; and the 
seedlings inheriting a tendency to vary in the same way, analogous 
modiBcutions have l)een again and again seloct«l, until at last 
a gr^t amount of change has been effected. 

With respect to the radish, M. Carriero, by sowing the seed of 
the wild Itaj^autu mphaiiittrum in rich soil, and by continued 
selection during several generations, raised many varieties, closely 
like the cultivated radish {H. mtinu) in their roots, as well as the 
wonderful Chinese variety, R. oawiatiu: (see ‘Journal d'Agriculture 
pratique,’ t. i., 18G9, p. 159 ; also a se|jarate essay, ‘ Origine des 
Plants Homestiques,’ l869.) Raphanut ruphauulrum and mtiwt 
have often been ranked as distinct species, and owing to differences 
in their fruit even as distinct genera ; but Professor Hoffman (‘ Hot. 
Zeitnug,' 1K7‘2, p. 482) has now shown that these differences, re- 
markable as they are, graduate away, the fruit of R. cawlalut 
being intermediate. By cultivating R. mphanitlrum during several 
generations (ibid., 1873, p. 9), Professor Huffman also obtained plants 
hearing fruits like those of R. mtinu. 

fea (^1‘isttm so/iVum).— Most botanists look at the garden-pea 
as specifically distinct from the field-pea (P. oriw/nr). The latter 
exists in a wild state in Southern Europe; but the almriginal 
parent of the gorden-pra has been found by one collector alone, 
w he states, in the (Jrimea."' Andrew Knight cross^, as 1 am 
informed by the Bov. A. Fitch, the field-pea with a well-known 
garden variety, tho Prussian pea, and the cross seems to have been 
perfectly fertile. Dr. Alefeld has recently studied" the genus 
with care, and, after having cultivated alxiut fifty varieties, concludes 
that certainly they all lielong to the same species. It is an interest- 
ing fact alrt^y alluded to, that, according to O. Heer,"* tho peas 
found in the lako-habitations of Switzerland of tho Stone and 
Bronze ages, lielong to an extinct variety, with exceedingly small 



thit be tiHik leed from a wild carrot, 
growing far from any cultirated land, 
and even in the firat generation the 
rooU of hla leedlinga didered in being 
•pindle-ahaped, longer, aofter, and leaa 
fibroua than thoae of the wild plant. 
From theae aeollinga he raiaedMVeral 

•• London'! ‘ Encyclop. of Garden- 
ng,’ p. 835 



Alph. Do Candolle, ‘O^graph. 
Hot.,' 960. Mr. Bentham (‘ Hort. 
JoornaV vol. u. (1855X p. 141) 
believea that garden and field poaa 
belong to the aame ipeclea, and in thia 
reapect he differ! from Dr. Targioni. 

•• ‘BoUniache Zeitung,' 1860, a. 
204. 

•• ‘ Die Pflanzen der I’fahlbauten,' 
1869, 1. 23. 
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seeds, allied to P. arvenie or the field-pea. The varieties of the 
eommon garden-pea are numerous, and differ considerably from 
one another. For comparison 1 planted at the same time forty-one, 

Knglish and French varieties. They differed greatly in height, 

namely from between 6 and 12 inches to 8 feet,**— in manner of 
growth, and in iieriotl of maturity. Some differ in general asj)ect 
even while only two or three inches in height. The stems of the 
Prut$iaH pea are much branched. The tall kinds have larger 
leaves than the dwarf kinds, but not in strict proportion to their 
height : — //air’s iHaurf Monmoui/t has very largo leaves, and the 
J'ois nain /lali/, and the moderately tall Blue Prussian, have leaves 
about two-tliirds of the size of the tallest kind. In the Daneero/t 
the leaflets are rather small and a little pointed; in the ^teen ^ 
Dwarfs rather rounded ; and in the i/ueen of tnyland broad and 
large. In these three peas the slight differences in the shape of the 
leaves are accompanied by slight differenees in colour. In the 
Pois yiant sans parc/wmin, which bears purple flowers, the leaflets 
in the young plant are edged with red ; and in all the peas with 
purple flowers the stipules are marked with red. 

In the different varieties, one, two, or several flowers in a small 
cluster, are borne on the same peduncle; and this is a difference 
which is considered of specific value in some of the Leguminoste 
In all the varieties the flowers closely resemble each other except 
in colour and size. They are generally white, sometimes purple, 
but the colour is inconstant even in the same variety. In H amer’* 
A'raperor, which is a tall kind, the flowers are nearly double the 
size of the Pois nain Itutif ; but //air's Dwarf Monmmtt/i, wliich 
has large leaves, likewise has large flowers. The calyx in the VietorUi 
Marrow is large, and in Bishop's Lon</ Pod the sepals are rather 
narrow. In no other kind is there any difference in the flower. 

The pods and seeds, which with natural species afford such 
constant characters, differ greatly in the cultivated varieties of the 
pea; and these are the valuable, and consequently the select^ 
jtarts. /iuyar peas, or Pois sans parchemin, are remarkable from 
their thin pods, which, whilst young, are cooked and eaten whole; 
and in this group, which, according to Mr. Gordon includes eleven 
sub-varieties, it is the pod which differs most ; thus lA'wis’s Xegro- 
Jtodded pea has a straight, broad, smooth, and dark-purple jiod, 
with the husk not so thin as in the other kimls ; tlio pod of another 
variety is extremely bowed ; that of the I'ois g^nt it much pointed 
at tlie extremity ; and in the variety “ « grands eosses ” the jieaa 
are seen through the husk in so conspicuous a manner that the pod, 
especial ly when dry, can hardly at first bo recognised as that of a pea. 

In the ordinary varieties the jiods also differ much in size; 

in colour, that of Woodford's Green Marrow being bright-green 



•* A variety culled the Ronnciv» 
attaina this height, a* i> stated by Mr. 
Gordon in ‘Tranaact. Hort. Soc.’(2nd 



aerie*), rol. i., 1835, p. 37+, from 
which paper 1 have taken aome facta. 
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when dry, instead of p«le brown, and that of the purple-podded 
pea being cxprcescd by its name ; — in smoothness, that of Oaneeroft 
being remarkably glossy, whereas that of the A'e pitu ultra is 
rugged : in being either nearly cylindrical, or broad and flat ; — 
in being pointed at the end, as in Thurstons Reliance, or much 
truncated, as in the American Ihvarf. In the Auvergne pea tlio 
whole end of the pod is bowed upwards. In the Queen of the Du'orft 
and in Scimitar j/eas the pod is almost elliptic in sha])e. I here 
give drawings of the four most distinct pods produced by the 
plants cultivated by me. 



I. II. III. IV. 
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In the pea itself we have every tint between almost pure white, 
brown, yellow, and intense green ; in the varieties of the migar peat 
we have these same tints, together with red passing through fine 
purple into a dark chocolate tint. These colours are either uniform 
or distributed in dots, strite, or moss-like marks; they depend 
in some cases on the colour of the cotyledons seen through the 
skin, and in other cases on the outer coats of the pea itself. In 
the different varieties, the pods contain, according to Mr. Gordon, 
from eleven or twelve to only four or five peas. The largest peas 
are nearly twice as much in diameter as the smallest ; and the 
latter are not always borne by the most dwarfed kinds. Peas differ 
much in slmpe, being smooth and spherical, smooth and oblong, 
nearly oval in the (^leen uf the Dvoarft, and nearly cubical and 
crumpled hi many of the lai^r kinds. 

With respect to the value of the differences between the chief 
varieties, it cannot be doub^ that, if one of the tall Swjar-jieai, 
with purple flowers, thin-skinned pods of an extraordinary shape, 
including large, dark-purple peas, grew wild by the side of the 
lowly Queen of the Dwarft, with white flowers, greyish-green, rounded 
leaves, scimitar-like pods, containing oblong, smooth, pale-coloured 
peas, which became mature at a different season : or by the side 
of one of the gigantic sorts, like the Champion of Knyland, with 
leaves of great size, pointed pods, and large, green, crumpled, 
almost cubical peas, — all three kinds would be ranked as distinct 
species. 

Andrew Knight " has observed that the varieties of peas keep 
very true, because they are not crossed by insects. As far as the 
fact of keeping true is concerned, 1 hoar from Mr. Masters of 
Canterbury, well known as tho originator of several new kinds, 
that certain varieties have remained constant for a considerable 
time, — for instance, Kniiiht't lilue Dwarf, which came out aliout 
the year 1820.“ But the greater numlier of varieties have a 
singularly short existence: thus Loudon remarks*’ that "sorts 
which were highly approved in 1821, are now, in 1833, nowhere to 
1)0 found and on comparing tho lists of 1883 with those of 1855, 
I find that nearly all the varieties have changed. Mr. Masters 
informs me that the nature of the soil causes some varieties to lose 
their character. As with other plants, certain varieties can to 
propogatod truly, whilst others snow a determined tendency to 
vary ; thus two i)ens differing in shape, one round and the other 
wrinkled, were found by Mr. Masters within the same pod, but the 
plants raised from the wrinkled kind always evinced a strong 
tendency to produce round ixias. Mr. Masters also raised from a 
plant of another variety four distinct sulwarieties, which tore blue 
and round, white and round, blue and wrinkled, and white and 



‘Phil. Tract.’ 1799, p. 19«. 

•• ‘ Gardener’s Magazine,’ vol. i., 
1826, p. 1.53. 



‘ Encyclopxdia of Gardening,’ 
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wrinkled peas ; and although he sowed these fonr varieties separately 
during several successive years, each kind always reproduced all 
four kinds mixed tc^ther ! 

With respect to the varieties not naturally intercrossing, I have 
ascertained that the pea, which in this respect differs from some 
other Leguminoste, is perfectly fertile without the aid of insects. 
Yet I have seen humble-bees whilst sucking the nectar depress the 
keel-petals, and become so thickly dusted with pollen, that it could 
hardly fail to be left on the stigma of the next flower which was 
visited. Nevertheless, distinct varieties growing closely together 
rarely cross; and I have reason to believe that this is due to their 
stigmas being prematurely fertilised in this country by pollen from 
the same flower. The horticulturists wlw raise seed-peas are thus 
enabltsl to plant distinct varieties close t<^ther without any Imd 
conse<iuence8 ; and it is certain, as I have myself found, that true 
srod may I* saved during at least several generations under these 
circumstances.* Mr. Fitch raised, as he informs me, one variety 
for twenty years, and it always came true, though grown close to 
other varieties. From the analogy of kidney-beans I should 
have expected " that varieties thus circumstanc^ would have oc- 
casionally crossed ; and I shall give in the eleventh chapter two cases 
of this having occurred, as shown (in a manner hereafter to be ex- 
plained) by the pollen of the one variety having acted directly on the 
seeds or the other. Whether many of the new varieties which in- 
cessantly appear are due to such occasional and accidental crosses, I 
do not know. Nor do I know whether the short existence of almost 
all the numerous varieties is the result of mere change of fashion, or 
of their having a weak constitution, from lieing the product of long- 
continued self-fertilisation. It may, however, be noticed that sevci^ 
of Andrew Knight’s varieties, which have endured longer tluui most 
kinds, were raised towards the close of the last century by artificial 
crosses; some of them, I believe, were still vigorous in 18TO; 
but now, in 1865, a writer, spotting •” of Knight’s four kinds of 
marrows, says, they have acquired a famous history, but their 
glory ha-s departed. 

With resp^t to Beans (Fuha I will say but little. Dr. 

Alefcld has given" short diagnostic characters of forty varieties. 
Everyone who has seen a collection must have been struck with 
the grout difference in shape, thickness, proportional length and 
breadth, colour, and size which l>ean8 present. What a contrast 
between a Windsor and Horse-bean ! As in the case of the pea, 
our existing varieties were preceded during the Bronze ago in 



" Dr. AndenoD to the ume 
effect in the ‘ Beth Soc. Agricnltoral 
Papem,’ vol. iv. p. 87. 

*> I here publiihed full deteiU of 



‘Gerdener’e Chronicle,’ 1857, Oct. 
25. 

•• ‘Gardener'e Chronicle,’ 1865, p. 
387. 

•' ‘ Bunplandit,’ i., 1862, a. 348. 
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Switzerland” by a peculiar and now extinct variety producing 
very small beans.” 

iuherosttm ). — There is little doubt about the 
*>r the cultivated varieties differ extremely 
1 the wild species, which can be 
the first glance.” The varieties 
— ous; thus Lawson” gives a de- 
[ planted eighteen kinds in adjoining 
.ves differed but little, and in several 
cases there was ns great a difference between the individuals of 
the same variety as between the different varieties. The flower 
varied in size, and in colour between white and purple, but in no 
other respect, except that in one kind the sei»als were somewhat 
elongated. One strange variety has lieen descrilied which always 
produces two sorts of flowers, the first double and sterile, the 
second single and fertile.” The fruit or berries also differ, but 
only in a slight degree." The varieties are liable in very different 
degree to the attack of the Colorado potato-beetle.” 

The tuliers, on the other hand, present a wonderful amount of 
diversity. This fact accords with the principle that the valuable 
and selected parts of all cultivated productions present the greatest 
amount of modification. They differ much in size and shape, lieing 
globular, oval, flattened, kidney-like, or cylindrical. One variety 
from Peru is descrilied ” as being quite straight, and at least six 
•nchesin length, though no thicker than an''’ “ 
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and colour, being externally white, red, purple, or almost black, 
and internally white, yellow, or almost black. They differ in 
flavour and quality, being either waxy or mealy ; in their period of 
maturity, and in their capacity for long preservation. 

As with many other plants which have been long propagated by 
bulln, tuliers, cuttings, &c., by which means the same individual is 
exposed during a length of time to diversifled conditions, seedling 
potatoes generally display innumerable slight differences. Several 
vmeties, even when propagated by tubers, are far from constant, as 
will bo seen in the chapter on Bud-variation. Dr. Anderson'" 
procured s€^ from an Irish purple potato, which grew far from 
any other kind, so that it could not at least in this generation have 
been crossed, yet the many seedlings varied in almost every possible 
respect, so that “ scarcely two plants were exactly alike.” Some of 
the plants which clomly resembled each other al)ove ground, pro- 
duced extremely dissin^ar tubers ; and some tubers which externally 
could hardly be distinguished, differed widely in quality when 
cooked. Even in this case of extreme variability, the parent-stock 
had ^me influence on the progeny, for the greater number of the 
seedlings resembled in some di^ree the parent Irish potato. Kidney 
potatoes must be ranked amongst the most highly cultivate 
and artificial races; nevertheless their peculiarities can often he 
strictly proi«gated by seed. A great authority, Mr. Rivers,"" 
states that “ seedlings from the ash-leaved kidney always bear a 
s^ng resemblance to their parent. Seedlings from the fluke- 
kidney are still more remarkable for their adherence to their parent 
stock, for, on closely observing a great number during two seasons, 
I have not been able to oliscrve the least difference, eitlier in carliness, 
productiveness, or in the size or shape of their tubers.” 

‘ Bath Society Agricult. P»p«rs,’ ‘ Gardener's Chronicle,’ 1863, p. 

Tol. V. p. 127. And ‘ Recreations in £43. 

Agriculture,’ vol. v. p. 86. 
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CHAPTER X. 

PLANTS - FRUITS— OR.VAMENTAL TREES— FLOW ERS. 

FRUITS — GRAPES — VARY IX ODD AND TRIFUNO PARTICTLARS. MPL- 

BERRY— THE ORANGE OBOCP— SINOULAR BE8VLT8 FROM CROSSING. 

PEACH AND NECTARINE — BUD VARIATION — ANALOGOUS VARIATION — 

RELATION TO THE ALMOND. APRICOT. PLUMS — VARIATION IN 

THEIB 8TOXES. ClIEKrilES— CTNCriJlR VAUIETIK8 OP. API'LE. 

PEAR. STRAWBERRY— INTERBLEXDING Of THE ORIGINAL FORMS. 

GOOSEBERRY— STEAI>Y INCREASR IN SKK OP THE FBriT— VARIETIES OF. 
WALNUT. NIT. CrCUBBITACEOrs PLANTS — WONDERFUL VARIA- 
TION OP. 

ORNAMKNTAL TREES — their variation in degree and kind 

AHII-TRCT.— SCOTCH-FIB — HAWTHORN. 

FLOWERS— MI ltiple origin of many kinds— variation in oonstitc- 

TIONAL PBCUUAR1TIE8— kind OF VARIATION. ROSES— SE\'ERAL SPEClffl 

cultivated. pansy. DAHLIA. HYACINTH — HISTORY AND 

VARIATION OP. 

The Vine (Vitii OTn»/sra).— T he best authorities consider all oiir 
grapes as the descendants of one species wliich now grows wild in 
western Asia, which grew wild during the Bronze age in Italy,' and 
which has recently liccn found fossil in a tnfaceons deposit in the 
south of France.* Some authors, however, entertain much doubt 
alKiut the single parentage of our cultivated varieties, owing to the 
number of semi-wild forms found in Sonthem Europe, espccidly as 
described by Clemente’ in a forest in Spain ; but as the grape sows 
itself freely in Sonthem Euroiie, and as several of the chief kinds 
transmit their characters by seed,' whilst others are extremely 
variable, the existence of many different escaped forms could hardly 
fail to occur in countries where this plant has been cultivated from 
the remotest antiquity. That the vine varies much when propagated 
by seed, we may infer from the largely increased number of varieties 
since the eailier historical recoids. New hot-house varieties are 



• H«r, ‘ PflanzeD der Pfahlbauten,' 
1866, a. 28. 

* Alph. Da Candolle, ‘Geofrraph. 
Bot.,’ p. 872 ; Dr. A. Targioni- 
Toxietti, in ‘Jour. Hort. Soc.,’ vol ix. 
p. 13.1. For the foesil vine found by 
Dr. G. Planohon, tee ‘Sat. Hiat. 
Review,’ 1865, April, p. 224. See 
tiM the valuable worka of M. de 



.‘laporta ou the ‘ Tertiary Planta of 
France.’ 

• Godron, ‘ De I’Eephce,’ tom. ii. p. 

100 . 

* Swan account of M. Vibert’e ex- 
perimenU, by Alex. Jordan, in ‘ Mem. 
do I’Acad. de Lyon,' tom. ii. 1852, p. 
108. 
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produced almost every year; for instance,* a golden-coloured 
variety has Ix^n recently raise*! in England from a black grape 
without the aid of a cross. Van lions* reared a multitude of 
varieties from the seed of one vino, which was completely scimrated 
from all others, so that there could not, at least in this generation 
have lieen any crossing, and the seedlings presented “ les analogues 
de toiites les sortes,” and differed in almost every possible character 
both in the fruits and foliage. 

The cultivated varieties are extremely numerous ; Count Odart 
says that he will not deny that there may exist throughout the 
world 700 or 800, pcrha|>s oven 1000 varieties, but not a third of 
these have any value. In the catalogue of fiuiit cultivated in the 
Horticultural Gardens of London, published in 1842, 99 varieties 
are enumerated. Wherever the grape is grown many varieties 
occur: Pallas descrilies 24 in the Crimea, and Humes mentions 10 
in Caliool. The classification of the varieties has much perplexed 
writers, and Count Odart is reduced to a goograpliical system ; but 
I will not enter on this subject, nor on the many and great dif- 
ferences lietween the varieties. I will merely specify a few curious 
and trifling pccnliaritios, all taken from Oilart’s highly esteemed 
work,’ for the sake of showing the diversified variability of this 
plant. Simon has classed grapes into two main divisions, those 
with downy leaves, and those with smooth leaves, hut ho admits 
that in one variety, namely the Rehazo, the leaves are cither smooth, 
or downy ; and Odart (p. 70) states that some varieties have the 
nerves alone, and other varieties their young leaves, downy, whilst 
the old ones are smooth. The Pedro- Ximeiies grajie (Odart, p. 397) 
presents a peculiarity by which it can be at once recognised amongst 
a host of other varieties, namely, that when the froit is nearly rijX! 
the nerves of the leaves or oven the whole surface Ixicomcs yellow. 
The Barbera d’Asti is well marked by several characters (p. 42(i), 
amongst others, “ by some of the leaves, and it is always the lowest 
on the branches, suddenly becoming of a dark red colour.” Several 
authors in classifying grapes have founded their main divisions on 
the lierrics being either round or oblong ; and Odart admits the 
value of this character; yet there is one variety, the Maccalioo 
(p. 71), which often produces small round, and large oblong, licrries 
in the same bunch. Certain grapes called Nebbiolo (p. 429) present 
a constant character, sufficient for their recognition, namely, •' the 
slight adherence of that part of the pulp which surrounds the se^s 
to the rest of the berry, when cut through transversely.” A. Rhenish 
variety is mentioned (p. 228) which likes a dry soil ; the fruit ripens 
well, hut at the moment of maturity, if much rain falls, the berries 
are apt to rot ; on the other hand, the fruit of a Swiss variety (p. 243) 
is valued for well sustaining prolonged humidity. This latter 
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variety sprouts late iu the spring, yet matures its fruit early ; other 
varieties (p. 362) have the fault of being too much excited by the 
April sun, and in consequence suffer from frost. A Styrian variety 
(p. 2>4) has brittle foot-stalks, so that the clusters of fruit are 
often blown off; this variety is said to bo jiarticularty attnuHive to 
wosiw and 1)C68. Other varieties have tongh stalks, which resist 
the wind. Many other variable characters could bo given, but the 
foregoing facts aro sufficient to show in how many small structural 
and constitutional details the vine varies. During the vino disease 
in France certain old grouiis of varieties' have suffered far more 
from mildew than others. Thus " the group of Chasselas, so rich 
in varieties, did not afford a single fortunate exception certain 
other groups suffered much less ; the true old Burgundy, for instance, 
was coro()aratively free from disease, and the Carminat likewise 
resisted the attack. The American vines, whicli belong to a distinct 
species, entirely escaped the disease in France ; and wo thus see 
that those Euro]x»n varieties which licst resist the disease must 
have acquired in a slight degree the same constitutional pecuharities 
as tho American species. 

imte Mulberry (Mi-rus olba).—l mention this plant l)ecanse it 
has varied in certain characters, namely, in the texture and (|uality 
of the leaves, fitting them to serve as food for the domesticated 
silkworm, in a manner not observed with other plants; but this 
has arisen simply from such variations in the mulberry having l)cen 
attended to, selected, and rendered more or less constant M. de 
Quatrefages ’ briefly descrilies six kinds cultivated in one valley in 
France : of these tho amoumuso produces excellent leaves, but is 
rapidly being abandoned because it produces much fruit mingled 
with the leaves: the avU'fi)w yields deeply cut leaves of the finest 
quality, but not in great quantity : tho claro is much sought for 
because the leaves can be easily collected : lastly, the rose bears 
strung hardy leaves, produced in large quantity, but with the one 
inconvenience, that they are best adapted for the worms after their 
fourth moult. M JI. Jocqnemet-Bonnefont, of Lyon, however, remark 
in their catalogue (1862) that two snl>- varieties have been confounded 
under tho name of the roto, one having leaves too thick for tho 
cateriiillars, the other being valuable lieoause the leaves ran easily 
be gathered from tho branches without the bark being torn. 

In India the mull>erry has also given rise to many varieties. 
The Indian form is thought by many botanists to be a distinct 
sfiecies ; but as Boyle remarks," “ so many varieties have been 
produced by cultivation that it is difficult to ascertain whether they 



• M. Bouchardat, In ‘Compte* R«n- 
ilua,' Dec. 1st, 1851. quoted in‘Gar- 
dener'a Chron.,’ 18.52, p. 4.15. See 
also C. V. Riley on the manner in 
which some few of the varietiea of 
the American Labmacan Vine eacape 
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all belong to one species they are, as he adds, nearly as numerous 
as those of the silkworm. 

The Oran^ Gnrup. — We here meet with great confusion in the 
specific distinction and parentage of the several kinds. Qallesio," 
who almost devoted his life-time to the subject, considers that there 
are four s^ics, namely, sweet and bitter oranges, lemons, and 
citrons, eacn of which has given rise to whole groups of varieties, 
monsters, and supposed hybrids. One high authority** believes 
that these four reputed species are all varieties of the wild Citrue 
medica, but that the shaddock (C'itriMi/eruman'i), which is not known 
in a wild state, is a distinct species; though its distinctness is 
doubted by another writer “ of great authority on such matters,” 
namely. Dr. Buchanan Hamilton. Alph. De Candolle,** on the 
other hand— and there cannot bo a more capable judge— advances 
what he considers sufficient evidence of the orange (he doubts 
whether the bitter and sweet kimls are siKicifically distinct), tbe 
lemon, and citron, having been found wild, and consequently that 
they are distinct. He mentions twoother forms cultivate in Japan 
and Java, which he ranks undoubted species; he speaks rather 
more doubtfully about the shaddock, which varies much, and has 
not been found wild ; and finally he considers some forms, such as 
Adam’s apple and the beigamotte, as probably hybrids. 

I have briefly al>stract(^ these opinions for the sake of showing 
those who have never attended to such subjects, how perplexing 
they are. It would, therefore, be useless for my purpose to give a 
sketch of the conspicuous differences between the several forms. 
Besides the over-recurrent difficulty of determining whether forms 
found wild are truly aboriginal or are escap^ seedlings, many of 
the forms, which must be ranked as varieties, transmit their 
characters almost perfectly by seed. Sweet and bitter oranges 
differ in no important respect except in the flavour of their fruit, 
but Gallesio ** is most emphatic that both kinds can be propagated 
by seed with absolute certainty. Cons^nently, in accordance with 
his simple rule, he classes them as distinct species; as ho docs 
sweet and bitter almonds, the peach and nectarine, &c. He admits, 
however, tliat the soft-shellea pine-tree produces nut only soft- 
sholled but some hard-shelled seedlings, so that a little greater 
force in the power of inheritance would, according to this rule, 
raise a soft-shelled pine-tree into the dignity of an aboriginally 
created species. 'Flie positive assertion m^e by Moefayden *'' that 



**‘Tr»iW du .Citra»,’ 1811. 
‘ Teoria della Riprodnaiune Vegetale,’ 
1816. 1 quute chiefly from thU 

noond work. In 1839 Oalleeio pub- 
lished in folio ‘ Uli Agrumi dei tiiard. 
Bot. di Firenze,’ in which he gives a 
carious diagram of the sup|K>aed 
relationship of all the forms. 
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the piiM of Bweet oranges prodaced in Jamaica, according to the 
nature of the soil in which they are sown, eitlier sweet or hitter 
oranges, is probably an error ; for M. Alph. Do Candolle informs 
me that since the publication of his great work he has received 
accounts from Guiana, the Antilles, and Mauritius, that in these 
countries sweet oranges faithfully transmit their cliaracter. Gallesio 
found that the willow-leafed and the Little China oranges re- 
produced their proper leaves and fruit; but the seedlings were 
not quite eciual in merit to their parenta The red-fleshed orange, 
on the other hand, fails to reproduce itself. Gallesio also observed 
that the seeds of several other singular varieties all reproduced 
trees having a peculiar physiognomy, partly resembling their 
parent-forma I can adduce another case; the myrtle leaved 
orange is ranked by all authors as a variety, but is very distinct in 
general aspect ; in niy father’s greenhouse, during many years, it 
rarely yielded any fruit, but at last produced one ; and a tree thus 
raise<l was identical with the parent-form. 

Another and more serious difficulty in determining the rank of 
the several forms is that, according to Gallesio,'" they largely 
intercross without artificial aid; thus ho jKmitively states that 
seeds taken from lemon-trees (C. lemtmvm) growinp mingled with 
the citron (C. mulicu), which is generally consider^ as a distinct 
species, produced a graduated series of varieties between these two 
forms. Again, an Adam’s apple was produced from the seed of a 
sweet orange, which grew close to lemons and citrous. But such 
facts hardly aid us in determining whether to rank these forms as 
species or varieties ; for it is now known that undoubted sjx.'cies of 
\ erbascum, Cistus, Primula, Salix, Ac., frequently cross in a state 
of nature. If indeed it were prov^ tliat plants of the orange tribe 
raised from these crosses were even partially sterile, it would be a 
strong argument in favour of their rank as species. Gallesio 
asserts that this is the case ; but he does not distin^ish between 
sterility from hybridism and from the effects of culture ; and he 
almost destroys the force of this statement by another," namely, 
that when he impregnated the flowers of the common orange with 
the pollen taken from undoubted varitties of the orange, monstrous 
fruits were produced, which included “little pulp, and had no 
seeds, or imperfect seeds.” 

In this tribe of plants wo meet with instances of two highly 
remarkable facts in vegetable physiology: Gallesio'* impregnate 
an orange with pollen from a lemon, and the fruit homo on the 
mother tree had a raised stripe of peel like that of a lemon both in 
colour and taste, but the pulp was like that of an orange and 
included only imperfect seeda The possibility of pollen from one 
variety or s(>ecies directly affecting the fruit produced by aiiotlier 
variety of species, is a subject which I shall fully discuss in the 
following chapter. 

*TcorU della Riproduzionet* p. 53. 

” Gallenlo, ‘Teoria della Rlpruduziune,' p. 69. *• Ibid. p. 67. 
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The second remarkable fact is, that two supposed hybrids’' 
(for their hybrid nature was not aseertained), i>etween an orange 
and either a lemon or citron, produced on the same tree leaves, 
flowers, and fruit of lx>th pure parent-forms, as well as of a mixed 
or orf)sse<l nature. A bud taken from any one of the branches and 
grafted on another tree produces either one of the pure kinds or a 
capricious tree reproducing the three kinds. Whether the sweet 
lemon, which includes within the same fruit segments of differently 
flavoured pulp,” is an analogous case, I know not But to this 
subject I shall have to recur. 

1 will conclude by giving from A. Eisso" a short account of a 
very singular variety of the common orange. It is the “ dints 
aurtinlinm fnictu vtirinbili,” which on the young shoots produces 
rounded-oval leaves spott^ with yellow, l>ome on petioles with 
heart-shaped wings ; when these leaves fall off, they are succeeded 
by longer and narrower leaves, with undulated mai^ns, of a pale- 
giwn colour embroidered with yellow, borne on footstalks without 
wings. The fruit whilst young is pwr-shaped, yellow, lon^tu- 
dinally striated, and sweet; but as it ripens, it becomes spherical, 
of a reddish-yellow, and bitter. 

Peach and AectoWne {Amygdalus persien'). The best authorities 
are nearly unanimous that the pc^h has never been found wild. 
It was introduced from Persia into Europe a little before the 
Christian era, and at this period few varieties existed. Alph. De 
Candolle,’’' from the fact of the peach not having spread from Persia 
at an earlier period, and from its not having pure Sanscrit or 
Hebrew names, believes that it is not an aboriginal of Westeni 
Asia, but came from the terra iticot/niia of ChinA The supposition, 
however, that the peach is a modified almond which acquired its 
present character at a comparatively late period, would, I presume, 
account for these facts ; on the same principle that the nectarine, the 
offspring of the peach, has few native names, and liecame known in 
Europe at a still later period. 

Andrew Knight,® from finding that a seedling-tree, raised from a 
sweet almond fertilised by the pollen of a peach, yielded ftnit quite 
like that of a peach, suspected that the peach-tree is a mollified 
almond ; and in this he has been followed by various authors." A 
first-rate peach, almost globular in shape, formed of soft and sweet 



*• Oallesio, ‘Teoria della Ripro- 
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pulp, snrronndiDg a hard, ranch furrowed, and slightly flattened 
stone, certainly mSers greatly from an almond, with its soft, 
slightly furrowed, ranch flattened, and elongated stone, protected 
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of the almond, the stone differs greatly in the degree to which 
it is compressed, in size, shape, strength, and in tlie depth of the 
furrows, as may be seen in the accompanying drawing (Nos. 4 
to 8) of such kinds as I have been able to collect With peach- 
stones also (Nos. 1 to 8) the degree of compression and elongation is 
seen to vary ; so that the stone of the Chmese Honey-jiench (fig. 3) 
is much more elongate*! and compressed than that of the (No. 8) 
Smyrna almond. Mr. Bivers, of .Sawbridgeworth, to whom I am 
indebtc*! for some of the specimens above figured, and who has had 
such great horticultural experience, has called my attention to 
several varieties which connect the almond and the peach. In 
France there is a variety called the Peach-Almond, which Mr. 
Rivers formerly cultivated, and which is correctly dcscrilxxl in a 
French catalogue as being oval and swollen, with the aspect of a 
peach, including a hard stone surrounded by a fleshy covering, 
which is sometimes eatable.” A remarkable statement by M. 
Luizet has recently appeared in the ‘ Revue Horticole,’ " namely, 
that a Peach-almond, grafted on a peach, bore, during 18^ and 
1864, almonds alone, Wt in I860 boro six peaches and no almonds. 
M. Carrierc, in commenting on this fact, cites the case of a double- 
flowered almond which, after producing during several years almonds, 
suddenly bore for two years in succession spherical fleshy'peach- 
liko fruits, but in 1865 reverted to its former state and product 
large almonds. 

Again, as I hear from Mr. Rivers, the double-flowering Cliinese 
peaches resemble almonds in their manner of growth and in their 
flowers ; the fruit is much elongated and flattened, with the flesh 
both bitter and sweet, but not uneatable, and it is said to bo of 
better quality in China. From this stage one small step leads us 
to such inferior jxiaches ns are occasionally raised from seed. For 
instance, Mr. Bivers sowed a number of peach-stones imported from 
the United States, where they are collected for raising stocks, and 
some of the trees raised by him produced pooches which were very 
like almonds in appearance, being small and hanl, with the pulp 
not softening till very late in the autumn. Van Mons” also states 
that ho once raised from a peach-stone a peach having the a.spoct 
of a wild tree, with fruit like that of the ahnontL From inferior 
peaches, such os these just described, we may pass by small transi- 
tions, through clingstones of p<wr quality, to our licst and most 
melting kinds. From this gradation, from the cases of sudden varia- 
tion aliovo recorded, and from the fact that the peach has not been 
found wild, it seems to me by far the most prolnble view, that 



” Whether thU i» the same variety 
as one lately mentioned (‘Gant. 
Chron.’ 1865, p. 1154) by M. Carrihre 
nnder the nrme of fertica intmntdki, 
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the peach is the descendant of the almond, improved and modified 
in a marvellons manner. 

One fact, however, is opposed to this concUision. A hybrid, 
raised by Knigiit from the sweet almond by tlie pollen of the i)cach, 
produced flowers with little or no pollen, yet bore fruit, having 
been apparently fertilised by a ncighl>ouring nectarine. Another 
hybrid, from a sweet almond by the pollen of a nectarine, i)roduccd 
during the first three years imperfect blossoms, but afterwards 
perfect flowers with an abundance of pollen. If this slight depee 
of sterility cannot lie accounted for by the youth of the trees ^nd 
this often causes lessened fertility), or by the monstrous state of 
the flowers, or by the conditions to which the trees were exposed, 
these two cases would afford a good argument against the "peach 
being the descendant of the almond. 

Whether or not the peach has proceeded from the almond, it 
has certainly given rise to nectarines, or smooth peaches, as they 
are called by the French. Most of the varieties, l)oth of the pach 
and nectarine, reproduce themselves truly by seed. Gallesio ” says 
he has verifietl this with respect to eight races of tlie pach. 
Mr. Rivers" has given some striking instances from his own 
exprience, and it is notorious that good paches are constantly 
raised in North America from seed. Many of the American sub- 
varieties come true or nearly true to their kind, such as the white- 
blossom, several of the yellow-fruited freestone peaches, the bloixl 
clingstone, the heath, and the lemon clingstone. On the other 
hand, a clingstone peach has been known to give rise to a freestone.” 
In England it Las l)een noticed that seedlings inherit from their 
paieiits flowers of the same size and colour. Some characters, 
however, contrary to what might have lieen expeted, often are 
not inherited; such as the presence and form of the glands 
on the leaves.” With respect to nectarines, both cling and free- 
stones are known in North America to reproduce them-selves by 
seed.” In England the new white nectarine was a seedling of the 
old white, and Mr Rivers’* has recorded several similar cases. 
From this strong tendency to inheritance, which both pach and 
nectarine trees exhibit, — from certain slight constitutional differ- 
ences” in their nature, — and from the great difference in their 
fruit both in ajipearauce and flavour, it is not surprising, notwith- 
standing that the tices difier in no other respects and cannot even 



” ‘TeoriadelURipialuiianeVege- 
tale,' 1816, p. 86. 
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be dintinguished, as I am informed by Mr. Rivers, whilst young, 
that they liave been ranked by some authors as specifically distinct 
Gallesio does not doubt that they are distinct ; even Alph. De Candolle 
does not appear perfectly assured of their specific identity : and an 
eminent Isitanist has quite recently" maintained that the nectarine 
“ probably constitutes a distinct species.” 

Hence it may be worth while to give all the evidence on the 
origin of the nectarine. The facts in themselves are curious, and 
will hereafter have to be referred to when the important subject 
of bud-variation is di8cns8e<l. It is asserted” that the Boston 
nectarine was produced from a peach-stone, and this nectarine 
reproduced itself by seed." Mr. Rivers states" that from stones 
of three distinct varieties of the peach he raise<l three varieties 
of nectarine; and in one of these coses no nectarine grew near 
the parent peach-tree. In another instance Mr. Rivers raised a 
nectarine from a peach, and in the succeeding generation another 
nectarine from this nectarine.^" Other such instances have been 
communicated to me, but they noctl not be given. Of the converse 
case, namely, of nectarine-stones yielding peach-trees (both free and 
clingstones), we have six undoubted instances recorded by Mr. 
Rivers ; and in two of these instances the parent nectarines had 
been seedlings from other nectarines.*' 

With respect to the more curious case of full-grown peach-trees 
suddenly producing nectarines by bud-variation (or sports as they 
are called by ganleners), the evidence is siipei-abnndant ; there is 
also good evidence of the same tree producing both peaches and necta- 
rines, or half-and-half fruit ; by this term I mean a fruit with the 
one-lialf a perfect peach, and the other half a perfect nectarine. 

Peter Collinson in 1741 recordovl the first case of a peach-treo 
producing a nectarine,'* and in 1766 he added two other instances. 
In the same work, the editor. Sir J. E. Smith, descrilxjs the more 
remarkable case of a tree in Norfolk which usually bore Iioth 
perfect nectarines and perfect peaches; but during two seasons 
some of the fruit were half and half in nature. 

Mr. Salisbury in I808t* records six other ea.ses of peach-trees 
producing nectarines. Three of the varieties are named ; viz., the 
Alberge, Belle Chovreuse, and Royal George. This latter tree seldom 
failed to produce both kinds of frait. He gives another case of 
a half-and-half fruit. 

At Radford in Devonshire** a clingstone peach, purchased ns 



“ Gnlrnn, ‘ De rEejiife,’ tom. ii., 
1859, p. 97. 

•’ ‘Transect. Hort. Soc.,’ vol. vl.p. 

" Downing’s ‘Fruit Tree*,’ p. 502. 
" ‘Gardener’* Chronicle,’ 1862, p. 
1195. 

'• ‘Journal of Horticulture,’ Feb. 
5th, 1806, p. Ui2. 

" Jlr. Rivers, in ‘ Gardener’* 



' ‘Correspondence of Linnasu*,’ 
1, pp. 7, 8, 70. 

' ‘Trannact. Hort. Soc.,’ vol. 1. p. 



© The Complete Work of Charles Darwin Online 



362 



FHUITS : 



Chap. X. 



tho Chancellor, was planted in 1815, and in 1824, after having 
previously produced peaches alone, bore on one branch twelve 
nectarines; in 1825 the same branch yielded twenty-six nectarines, 
and in 1826 thirty-six nectarines, together with eighteen peaches. 
One of tho peaches was almost as smooth on one side as a nectarine. 
The nectarines were as dark as, but smaller than, the Elruge. 

At Becclos a Royal George peach" product a fruit, "three 
parts of it being peach and one part nectarine, quite distinct in 
appearance as well as in flavour." The lines of division were 
longitudinal, as represented in tho woodcut A nectarine-tree 
grew five yards from this tree. 

Professor Chapman states “ that he has often seen in Virginia 
very old peach-trees bearing nectarines. 

A writer in the- ‘ Gardener’s i;hronicle ’ says that a peach tree 
planted fifteen years previously" produccil this year a nectarine 
between two peaches ; a nectarine-tree grew close by. 

In 184-4 " a Vanguard peach-tree produced, in tho midst of its 
ordinary frnit, a single red Roman nectarine. 

Mr. Calver is stated" to have raised in the United States 
a seedling peach which produced a mixed crop of both peaches and 
nectarines. 

Near Dorking “a branch of the Teton de Venus peach, which 
reproduces it^lf tndy by seed,*' bore its own fruit “ so remarkable 
for its prominent point, and a nectarine rather smaller but well 
formed and quite round.” 

The previous cases all refer to peaches suddenly producing 
nectarines, but at Carclew** tbe unique case occurred, of a nectarine- 
tree, raised twenty years before from seed and never grafted, 
producing a frnit half peach and half nectarine ; subsequently bore 
a perfect iieach. 

To sum up the foregoing facts; we have excellent evidence of 
peach-stones producing nectarine-trees, and of nectarine-stones 
producing peach-trees, — of the same tree-bearing jx-aches and 
nectarines, — of peach-trees suddenly producing by bud-variation 
nectarines (such nectarines reproducing nectarines by seed), os 
well as fruit in part nectarine and in part peach, — and, lastly, of 
one nectarine-tree first hearing half-and-half frnit, and subsequently 
true peaches. As the peach came into existence before the nectarine, 
it might have been ex|xx;ted from the law of reversion that 
nectarines would have given birth by bnd-voriation or by seed 
to peaches, oftener than peaches to nectarines ; but this is by no 
means the case. 
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Two explanations have been suggested to account for these 
conversions. First, tliat tlie parent trees have been in every case 
hybrids" between the peach and nectarine, and have revertai 
by bud-variation or by seed to one of their pure parent forms. 
This view in itself is not very improbable; for the Mountaineer 
peach, which was raised by Knight from the red nutmeg-peach 
by pollen of the violette hative nectarine," produces peaches, but 
these are said mmetimeit to partake of the smoothness and flavour 
of the nectarine. But let it !« oliserved tliat in the previous list 
no less than six well-known varieties and several unname<l varieties 
of the peach have once suddenly produced jicrfect nectarines by 
bud variation : and it would be an extremely rash supposition 
that all these varieties of the peach, which have been cultivated 
for years in many districts, and which show not a vestige of 
a mixed parentage, are, nevertheless, hybrids A second explana- 
tion is, that the fruit of the peach has been directly affected by the 
pollen of the nectarine : although this certainly is possible, it 
cannot here ap]>ly; for we have not a shadow of evidence that 
a branch which has l<orne fruit directly affected by foreign pollen 
is BO profoundly mnelifled as afterwards to produce buds which 
continue to yield fruit of the now and modified form. Now it 
is known that when a bud on a peach-tree has once borne a ncctarino 
the same branch has in several instances gone on during successive 
years producing nectarines. The Carelew nectarine, on the other 
hand, first produced half-and-half fruit, and subsequently pure 
peaches. Hence we may confidently accept the common view that 
tile nectarine is a variety of the peach, which may be prcxluccd 
either by bud-variation or from s^. In the following chapter 
many analogous eases of bud-vsriation will bo given. 

The varieties of the peach and the nectarine run in ]>nrallel lines. 
In both classes the kinds differ from each other in the flesh of the 
fruit being white, rod, or yellow; in being clingstones or freestones; 
in the flowers being largo or small, with certain other cliaracteristic 
differciici!s ; and in the leaves being serrated without glands, 
or creimtod and furnished with gloliose or reniform glands." We 
can hardly account fur this parallelism by supposing that each 
variety of the nectarine is descended from a corresponding variety 
of the peach ; for though our nectarines are certainly the descend- 
ants of several kinds of peaches, yet a large number are the 
descendants of other nectarines, and they vary so much when 
thus reproduced that we can scarcely admit the alx>ve exjilaiuktion. 

The varieties of the peach have largely increase<l in numlier 
since the Christian era, when from two to five varieties were 
known;** and the nectarine was unknown. At the present time. 



*• Alph. D# CAndolle, ‘ Udograph. 
Bot., p. SHU. 

*• Thimip»i>n. in LouJun’s ‘Ency- 
clop. of Ciardening,' p. ‘.Ml. 

‘Catalogue of Fruit in Garden of 



Hort. Soc.,’ 1842, p. 10.5. 

« Dr. A. Targioni-Tozzetti, • Jour- 
nal Hurt. See.,' Tol. ii. p. 167. Alph. 
de Candolle, ‘Giiograph. But.,' p. 
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besides man; varieties said to exist in China, Downing describes, 
in tile United States, seventy-nine native and imported varieties 
of the peach; and a few years ago Lindlcy« enumerated one 
hundred and sixty-four varieties of the peach and nectarine grown 
in England. I have already indicated the cliief points of difference 
between the several varieties. Nectarines, even when prxxluced 
from distinct kinds of peaches, always poitsess their own (wculiar 
flavour, and are smooth and small. Clingstone and freestone 
peaches, which differ in the ripe flesh either firmly adhering to 
the stone, or easily separating from it, also differ in the character 
of the stone itself; that of the freestones or melters being more 
deeply fissured, with the sides of the fissures smoother tlian 
in clingstones. In the various kinds the flowers differ not onlv 
in size, but in the larger flowers the petals are differently shaped, 
more imbricated, generally rod in the centre and pale towards 
the margin ; whereas in the smaller flowers the margin of the 
petal are usually more darkly coloured. One variety has nearly 
white flowers. The leaves are more or le.>58 serrated, and are either 
destitute of glands, or have globose or reniform glands ;“ and some 
few peaches, such as the Bnignen, lx»r on the same tree both 
globular and kidney-shaped glands." According to Rolwrtson" 
the trees with glandular leaves are liable to blister, but not in any 
groat degree to mildew ; whilst the non-glandnlar trees are more 
subject to curl, to mildew, and to the attacks of aphides. The 
varieties differ in the period of their maturity, in the fruit keeping 
well, and in hardiness, — the latter eircuinstance being especially 
attended to in the United States. Certain varieties, such os the 
Bellogardc, stand forcing in hot-houses better than otlier varieties. 
The flat-peach of China is the most remarkable of all the varieties; 
it is so much depressed towards the summit, that the stone is here 
covered only by roughened skin and not by a fleshy lajer.*' 
Another Chinese variety, called the Honey-peach, is remarkable 
from the fruit terminating in a long sharp point; its leaves are 
glandless and widely dentate." The Emperor of Kussia peach 
is a third singular variety, having deeply double-serrated leaves ; 
the fruit is deeply cleft with one-half projecting considerably 
beyond the other: it originated in America, and its seedlings 
inherit similior leaves." 

The peach has also produccil in Chinn a small class of trees 
valued for ornament, namely the double-flowered; of these, five 



•’ ‘Tnn««ct. Hort. Soc.,’ vol. v. p. 
554. Set alio Carriire, ‘ OMcriptlon et 
ClaM. dea Variety de I’eehars.’ 

“ ‘ lAiudon’a ‘ Encyc-lop. •■t'Ganlen- 
in?.’ p. 907. 

“ M. Carritee, in ‘ Card. Chron.,’ 
1865, n. 1154. 

" ‘Transact. Hort. .Soc.,’ vol. iii. 
p. 332. See alao ‘ Uardenar’s Chronicle,* 



186.5, p. 271, to same effect. AIm 
‘J ournal of Horticulture,’ Sept. ‘26ih, 
1865, p. 254. 

•' ‘Transact. Hort. Soc.’ vol. iv. p. 
512. 

" ‘Journal of Horticulture,' Sept. 
8th, 1853. p. 188. 

“ ‘Tratuact. Hort. Soc.,’ vol. vi. 
p. 41-2. 
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varieties are now known in England, varying from pure white, 
through rose, to intense crimson.** One of these varieties, called 
the camellia-flowered, bears flowers above 2i inches in diameter, 
whilst those of the fruit-bearing kinds do not at most exceed If 
inch in diameter. The flowers of the double-flowered peaches have 
the singular property" of frequently producing double or treble 
fruit. Finally, there is good reason to believe tlmt the peach is an 
almond profoundly modifietl; but whatever its origin may have 
been, there can be no doubt that it has yielded during the last 
eighteen centuries many varieties, some of them strongly charac- 
terised, belonging both to the nectarine and peach form. 

Aprirut (^Prunun itrmeni toi ). — It is commonly admitted that this 
tree is descended from a single species, now found wild in the 
(^uca.sian region." On this view the varieties deserve notice, 
because they illustrate differences supposed by some botanists to 
be of specific value in the almond and |>lum. The l)eat monograph 
on the apricot is by Mr. Thompson,*’ who descrilxis seventeen 
varieties. We have seen that peaches and nectarines vary in a 
strictly ]wrallel manner ; and in the apricot, which forms a closely 
allied genus, we again meet with variations analogous to those of 
the peach, as well as to those of the plum. The varieties differ 
considerably in the shape of their leaves, which arc either serrated 
or crcnated, sometimes with ear like a|)]iendageB at their bases, 
and sometimes with glands on the petioles. The flowers are 
generilly alike, but are small in the Masculine. The fruit varies 
much in size, shape, and in having the suture little pronounced 
or sHsent; in the skin being smooth, or downy, as in the orange- 
apricot; and in the flesh clinging to the stone, as in the last- 
mentioned kind, or in readily separating from it, as in the 
Turkey-upricot. In all these differences we see the closest analogy 
with the varieties of the peach and nectarine. In the stone wo 
have more imjiortant differences, and these in the case of the plum 
have been esteemed of S|Xicific value : in some apricots the stone is 
almost spherical, in others much flattened, being either sharp in 
front or blunt at both ends, sometimes channelled along the back, 
or with a sharp ridge along both margins. In the Moorpark, and 
generally in the llemskirke, the stone presents a singular character 
in l)eing jxjrforated, with a bundle of fibres passing through the 
perforation from end to end. The most constant and imjxtrtant 
character, according to Thompson, is whether the kernel is bitter 
or sweet : yet in this rcspwt we have a graduated difference, for 
the kernel is very bitter in Shipley’s apricot; in the Hemskirke 
less bitter than in some other kinds ; slightly bitter in the Koyal ; 
and “ sweet tike a hazel-nut ” in the Breda, Angoumois, and others. 



« ‘ Oariener’A Chronicle,’ 1837, p. 

" ‘Journal of Hort. Soc.,’ vol. ii. 
p. 283. 

" Alph. da Candolle, ‘Gdograph. 



Bot.,’ p. 879. 

•' ‘Trana;u:t. Hort. Soc.’ (2nd 
eeriea), vol. i. 1835, p. 56. See also 
‘ Cat. of Fruit in Garden of Hort. Soc.,’ 
3rd edit. 1842. 
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In the case of the almond, bitterness has been thought by some 
high authorities to indicate specific difference. 

In N. America the Boman apricot endures “ cold and unfarour- 
ablo situations, where no other sort, except the Masculine, will 
succeed ; and its blossoms bear quite a severe frost writhout 
injury.” “ According to Mr. Rivers," seedling apricots deviate but 
little from the character of their race : in France the Alberge is 
constantly reproduced from seed with but little variation. In 
Ladakh, according to Moorcrofl,™ ten varieties of the apricot, very 
different from each other, are cultivated, and all are raised from 
seed, excepting one, which is budded. 

Plums {I'runus iusitilia ). — Formerly the sloe, P. spinosa, was 
thought to be the parent of all our plums ; but now this honour is 
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Godron remarks’* that the cultivated varieties nmv bo divided into 
two mam grouiis, which he supposes to bo desponded from two 
aboriginal stocks; namely, those with oblong fruit and stones 
pointed at both ends, having narrow separate petals and upright 
branches; and those with rounded fruit, with stones blunt at both 
ends, with rounded petals and spreading branches. From what 
we know of the variability of the flowers in the peach and of the 
diversified manner of growth in our various fruit-trees, it is difficult 
to lay much weight on these latter characters. With respect to 
the shape of the fruit, we have conclusive evidence that it is 
extremely variable ; Downing ’* gives outlines of tlie plums of two 
seedlings, namely, the red and imperial gages, raised from the 
greengage ; and the fruit of both is more elongated than that of the 
greengage. The latter has a very blunt broad stone, whereas the 
stone of the imperial gage is “oval and pointed at both ends.’ 
Those trees also differ in their manner of growth : “ the greengage 
IS a very sho^jointed, slow-growing tree, of spreading and rather 
dwarnsli habit ; whilst its offspring, the imperial gage, “ grows 
toly and rises rapidly, and has long dark shoots.” The famous 
Washmgtou plum liears a globular fruit, but its offspring the 
emerakl drop, is nearly as much elongated as the most elongated 
plum flgun^ by Dewning, namely, Manning’s prune. I have made 
a small collection of the stones of twenty-five kinds, and they 
gmdiiato m shape from the bluntest into the sharpest kinds. As 
characters denved from seeds are generally of high systomatio 
importoneo, I liave thought it worth while to give drawings of the 
moat distinct kinds m my small collection ; and thev may lie seen 
to differ 111 a surprising manner in size, outline, thickness, promi- 
nence of the ridges, and state of surface. It deserves notice that 
the shaiie of the stone is not always strictly correlated with tliat of 
the fruit : thus the A\ oshington plum is spherical and depressed at 
the jwle, with a somewhat elongated stone, whilst the fruit of 
the Goliath is more elongated, but the stone loss so, than in the 
Washington. Again, Denyers Victoria and Goliath bear fruit 
closely ro.scmbhng each other, but their stones are widely different. 
On the other hand, the Harvest and Black Margate plums are very 
dissimilar, yet include closely similar stones. 

The varioUos of the plum are numerous, and differ greatly in 
sue, shape, quality, and colour,— being bright yellow, green, almost 
white, blue, purple, or red. There are some curious varieties, such 
as the double or Siamese, and the Stoneless plum : in the latter the 



’• ‘ De I’Espice,’ tom. ii. p. 94-. Oo 
the parentage of our plume, aee aleo 
Alph. De Candolle, ‘ (idograph. Bot.,’ 
p. 878. Also Targioni-Tozzetli, ‘Jour- 
nal Hort. Soc.,’ vol. iz. p. 184. Aleo 
Babington. • Manual of Brit. BoUny,’ 



1851, p.87. 



p. 87. 
Kruita of 



America,* pp. 270, 



278, 284, 310, 314, Mr, Rivers 
raised (‘Card. Chron.,’ 1863, p. 27) 
from the Prune-pOche, which bean 
large, round, ml plunu on stout, 
robust shoots, a seedling which bean 
oval, smaller fruit on shoots that are 
so slender as to be almost pendulous. 
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kernel lies in a roomy cavity surrounded only by the pulp. The 
climate of North America appears to be singularly favourable for 
the production of new and good varieties; Downing describes no 
less than forty, of which seven of first-rate quality have been 
recently introduced into England.” Varieties occasionally arise 
having an innate adaptation for certain soils, almost as strongly 
pronounced as with natural species growing on the most distinct 
geological formations ; thus in America the imperial gage, differently 
from almost all other kinds, “ is peculiarly fitted for dry tight soils 
where many sorts drop their fruit,” whereas on rich heavy soils the 
fruit is often insipid.” My father could never succeed in making 
the Wine-Sour yield even a moderate crop in a sandy orcliard near 
Shrewsbury, whilst in some parts of the same county and in its 
native Yorkshire it boars abundantly: one of my relations also 
repeatedly tried in vain to grow this variety in a sandy district in 
Staffordshire. 

Mr. Rivers has given” a number of interesting facts, showing 
how truly many varieties can bo propagated by seed. He sowrf 
the stones of twenty bushels of the greengage for the sake of rai.sing 
stocks, and closely observed the seedlings; all had the smooth shoots, 
the prominent buds, and the glossy leaves of the greengage, but the 
greater number had smaller leaves and thorns.” There arc two 
kinds of damson, one the Shropshire with downy shoots, and the 
other the Kentish with smooth shoots, and these differ but slightly 
in any other respect : Mr. Rivers sowed some bushels of the Kentish 
damson, and all the seedlings had smooth shoots, but in some 
the fruit was oval, in others round or roundish, and in a few the 
fruit was small, and, except in being sweet, closely resembled that 
of the wild aloe. Mr. Rivers gives several other striking instances 
of inheritance : thus, he raised eighty thousand seedlings from the 
common German Quetsche plum, and “ not one could be found 
varying in the least, in foliage or habit.” Similar facts were oliserved 
with the Petite Mirabello plum, yet this latter kind (as well os the 
Quetsche) is known to have yielded some well-established varieties; 
but, as Mr. Rivers remark-s, they all belong to the same group with 
the Mirabellc. 

Cherria (Prunut eeranu, avium. Ac.).— Botanists Iwlieve that our 
cultivaterl cherries ore descended from one, two. four, or even more 
wild stocks ” That there must be at least two parent species we 
may infer from the sterility of twenty hybrids raised by Sir. Knight 
from the morello fertilized by pollen of the Elton cherry; for these 
hybrids produced in all only five cherries, and one alone of these 



” ‘ Ganlener’i Chronicle,’ 1855, p. 

” Downinz’i ‘ Fruit Tr«*».’ p. 278. 
” ‘Ganlrner’a Chronicle,’ 1863, p. 
27, Ssgeret, in hU ‘ 1‘oinologie Phye,,’ 
p. 346, enumeratee five ki^a which 
can be propagated in France by aeed : 



are alto Downing’a ‘Fruit Treea of 
•tmerica,’ p. 305, 312, be. 

” Con>|«re Aiph. De Candolle, 
• Gdograph, B t.,’ p, 877 ; Brnthan 
and Tar^oni-Tozaett , in ‘ Hnrt. Jonr- 
n il,’ vol, ii, p. 16 i : Go Iron, ‘ Pe 
I’Eai^ce,’ tom. li. p. 92. 
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contained a seed.” Mr. Thompson* has classified the varieties in 
an apparently natural method in two main groups by characters 
taken from the flowers, fruit, and leaves; but some varieties which 
stand widely separate in this classification are quite fertile when 
crossed ; thus Knight’s Early Black cherries is the product of a cross 
between two such kinds. 

Mr. Knight states that seedling cherries are more variable than 
those of any other fruit-tree.*' In the Catalogue of the Horticultural 
Society for 1842, eighty varieties are enumerated. Some varieties 

E nt singular characters : thus, the flower of the Cluster cherry 
dos as many as twelve pistils, of which the majority abort ; and 
they are said generally to produce from two to five or six cherries 
aggregated together and borne on a single peduncla In the Ratafia 
cherry several flower-peduncles arise from a common peduncle, 
upwards of an inch in length. The fruit of Gascoigne’s Heart has 
Its apex produced into a globule or drop ; that of the white Hunga- 
rian Goan has almost transparent flesh. The Flemish cherry is “ a 
very odd-looking fruit,” much flattened at the summit and base, 
with the latter deeply furrowed, and borne on a stout, very short 
footstalk. In the Kentish cherry the stone adheres so firmly to the 
footstalk, that it could bo drawn out of the flesh ; and this renders 
the fruit well fitted for drying. The Tobacco-leaved cherry, accord- 
ing to Sageret and Thompson, produces gigantic leaves, more than 
a foot and sometimes even eighteen inches in length, and half a foot 
in breadth. The weeping cherry, on the other hand, is valuable 
only as an ornament, and, according to Downing, is “ a charming 
little tree, with slender, weeping branches, clothed with small, almost 
myrtlo-liko foliage.” There is also a pcach-leavod variety. 

Sageret describes a remarkable variety, h griottier de la Touaaint, 
which bears at the same time, even as late as September, flowers and’ 
fruit of all degrees of maturity. The fruit, which is of inferior 
quality, is borne on long, very thin footstalks. But the extraordinary 
statement is made that all the leaf-liearing shoots spring from old 
flower-bnds. Lastly, there is an important physiological distinction 
between those kinds of cherries which bear miit on young or on old 
wood : but Sageret positively asserts that a Bigarreau in his garden 
bore fruit on wood of both ages.*'' 

Apple {Pyrut 7»a/u»).— The one source of doubt felt by botanists 
with respect to the parentage of the apple is whether, besides P. 
malm, two or three other closely allied wild forms, namely, P. acerba 
and prtKcox or puradUiaca, do not deserve to be ranked as distinct 
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species. The P. praeox is sapposed by some authors” to be the 
parent of the dwarf paradise stock, which, owing to the hbrons roots 
not pnetrating deeply into the ground, is so largely used for 
grafting; hut the mradise stocks, it is asserted,” cannot be propa- 
gated true by seoi The common wild crab varies considerably in 
England ; but many of the varieties ate believed to be escap^ 
seedlings.” Every one knows the great difference in the manner 
of growth, in the foliage, flowers, and especially in the fruit, between 
the almost innumerable varieties of the apple. The pips or seeds 
(m I know by comparison) likewise differ considerably in shap, 
size, and colour. The fruit is adapted for eating or for cooking in 
various ways, and keep for only a few weeks or for nearly two 
years. Some few kinds have the fruit covered with a pwdery 
secretion, called bloom, like that on plums; and “it is extremely 
remarkable that this occurs almost exclusively among varieties 
cultivated in Rnssia.”” Another Russian apple, the white Astracan, 
pssesses the singular proprty of hccoming transpreni when rip, 
like some sorts of crabs. The apt rtoiU has five prominent ridges, 
hence its name ; the api noir is nearly black : the twin cliuler pippin 
often bears fruit joined in pirs.” The trees of the several sorts 
differ neatly in their pnods of leafing and flowering; in my 
orchard the Court Pendu Plat produces leaves so late, that during 
several springs 1 thought that it was dead. The Tiffin apple 
scarcely hears a leaf when in full bloom ; the Cornish crab, on the 
other hand, liears so many leaves at this priod that the flowers 
can hardly bo seen." In some kinds the fruit ripns in mid- 
summer; in others, late in the autumn. These several differences 
in leafing, flowering, and fruiting, are not at all necessarily cor- 
related ; for, as Andrew Km'ght has remarked,™ no one can judge 
from the early flowering of a new seedling, or from the early 
shedding or change of colour of the leaves, whether it will mature 
its fruit early in the season. 

The varieties differ greatly in constitution. It is notorious that 
our summers are not hot enough for the Newtown Pippin,” which 



” Mr. Lowe itatn in hU ‘ Flora of 
Madeira’ (quoted in ‘Card. Chron.,’ 
1862, p. 215) that the P. malus, with 
ita nearly aeaaiie fruit, range* farther 
!u>uth than the long-ataiked i*.axr6a, 
which ia entirely abaent in Madeira, 
the Canaries, and apparently in Por- 
tugal. This fact supports the belief 
that these two forms deserve to be 
called specie*. But the characters 
separating them are of slight import- 
ance, and of a kind known to vary in 
other cultivated fruit-trees. 

•• &«‘Journ. of Ilort. Tour, by 
Deputation of the Caledonian Hurt. 



Soc.,’ 1823, p. 459. 

H. C. Watson, ‘Cybele BriUn- 
nica,’ vol, i. p. 334. 

*• Loudon’s ‘ Gardener’s Mag.,’ vol. 
vl., 1830, p. 83. 

*’ See ‘Catalogue of Fruit in Gar- 
den of Hort. Soc.,’ 1842, and 
Downing’s ‘ American Fruit Tree*.’ 

** Loudon's ‘Gardener’s Magazine,’ 
vol. iv.. 1828, p. 112. 

" ‘The (hilture of the Apple,’ p. 
43. Van Mons makes the same remark 
on the pear, ‘Arbres Fruitier*,’ tom. 
ii., 1836., p. 414. 

” Lindley’s ‘Horticulture,’ p. 116. 
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The famous St Valery apple must not be passed over; the flower 
has a double calyx with ten divisions, and fourteen styles sur- 
mounted by consiiicuous oblique stigmas, but is destitute of stamens 
or corolla. The fruit is constricted round the middle, and is formed 
of five seed-cells, surmounted by nine other cells." Not being 
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provided with stamens, the tree requires artificial fertilisation ; and 
the girls of 8t. Valery annually go to "faire ten pammes,” each 
marking her own fruit with a ribbon; and as difierent pollen is 
used the fruit differs, and wo hero have an instance of the direct 
action of foreign pollen on the mother plant. These monstrous 
apples include, as w6 have seen, fourteen seed-cells; the pigeon- 
apple,” on the other hand, has only four, instead of, as with all 
common apples, fire cells; and this certainly is a remarkable 
difference. 

In the catalogs of apples published in 1842 by the Horticultural 
Society, 897 varieties are enumerated ; but the differences between 
most of them are of comparatively little interest, as they are not 
strictly inherited. No one can raise, for instance, from the seed of 
the Ribston Pippin, a tree of the same kind ; and it is said that the 
" Sister Ililiston Pippin ” was a white semi-trans|iarcnt, sour-fieshed 
apple, or rather large crab.” Yet it was a mistake to suppose that 
with most varieties the characters are not to a certain extent 
inherited. In two lots of seedlings raised from two well-marked 
kinds, many worthless crab-like sewings will appear, but it is now 
known that the two lots not only usually differ from each other, but 
resemble to a certain extent their parents. We see this inde^ in 
the several sub-groups of Itussotts, Sweetings, Codlins, Poarmains, 
Beinettes, &o.,*’ which are all believed, and many are known, to l>e 
descended from other varieties bearing the same names. 

Pmra (Furus communis ). — I need say little on this fruit, which 
varies much in the wild state, and to an extraordinary degree when 
cultivated, in its fruit, flowers, and foliage. One of the most 
celebrated botanists in Europe, M. Decaisne, has carefully studied 
the many varieties ;“ although he formerly believed that they were 
derived from more than one species, he now thinks that all l>elong 
to one. He has arrived at this conclusion from finding in the 
several varieties a jjerfect gradation Ixjtween the most extreme 
characters; so perfect is this gradation that ho maintains it to bo 
impo^ible to classify the varieties by any natural method. M. 
Decaisne raised many seedling from four distinct kinds, and has 
carefully recorded the variations in each. Notwithstanding this 
extreme degree of variability, it is now positively known tlial many 
kinds reproduce by seed the leading characters of their race.” 

S/rawherries (Frtujuria ). — This fruit is remarkable on account 
of the number of species which have been cultivated, and from 



“ ‘ Gardener’s Chronicle,’ 1849, p. 



” R. Thompson, in ‘ Gardener’s 
Chron.,’ 1850, p. 788. 

•’ Sageret, ‘ Pomologie Physiolo- 
gique,’ 1880, p. 263. Downing’s 
• Fruit Trees,’ pp. 130, 134, 139, &c. 
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I’Acad. Imp. do Lyon,’ tom. ii., 1852, 
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their rapid improvement within the last fifty or sixty years. Let 
any one compare the fmit of one of the largest varieties exhibited 
at our Shows with that of the wild wood strawbcrrv, or, which 
will bo a fairer comparison, with the somewhat larger fniit of the 
wild American Virginian Strawberry, and he will see what pnxligies 
horticulture has effected."® The number of varieties has likewise 
increased in a surprisingly rapid manner. Only three kinds were 
known in Franco, in 1746, where this fruit was early cultivated. 
In 1766 five species had been introduced, the same which are now 
cultivated, but only five varieties of Fragaria vetca, with some 
sub- varieties, had been produced. At the present day the varieties 
of the several species are almost iniinmcrabl& The species consist 
of, firstly, the wood or Alpine cultivated strawberries, descended 
from F. mtea, a native of Europe and of North America. There 
are eight wild Euroiiean varieties, as ranked by Duchesne, of 
F. vesca, but several of these are considered species by some 
botanists. Secondly, the green strawberries, descend^ from the 
European F. cUiiM, and little cultivated in England. Thirdly, 
the Ilautbois, from the European F. ehitiur. Fourthly, the Scarlets, 
descended from F. yirginiam, a native of the whole breadth of 
North America. Fifthly, the Chili, descended from F. chiioen»i», 
an inhabitant of the west coast of the temperate parts both of 
North and South America. Lastly, the pines or Carolinas (induing 
the old Blacks), which have been ranked by most authors under 
the name of F. grandijlora as a distinct species, said to inhabit 
Surinam ; but this is a manifest error. This form is considered 
by the highest authority, 31. Gay, to bo merely a strongly marked 
race of F. chUoensu} ' These five or six forms have been ranked 
by most botanists as specifically distinct; but this may bo doubted, 
for Andrew Knight,"® who raised no less than 400 crossed straw- 
hemes, asserts that the F, virginiana, chUoensit and grandijloru 
“ may be made to breed together indiscriminately,” and ho found, 
in Mcordanco with the principle of analogous variation, " that 
similiar varieties could Ixs obtained from the seeds of any one of 
them.” 

Since Knight’s time there is abundant and additional evidence 
of the extent to which the American forms spontaneously cross. 
We owe indeed to such crosses most of our choicest existing 



Most of the largest cultivated 
strawberries are the descendants of F. 
grmdifiora or chiloemit, and I have 
seen no account of these forma in 
their wild state. Methuen's Scarlet 
(Downing, ‘ Emits,’ p. 527) has 
“ immense fmit of the largest size,” 
and belongs to the section descended 
from F. virginiana ; and the fruit of 
this species, as 1 hear from Prof. A. 
Gray, is only a little larger than that 



of F. rssco, or our common wood- 

‘ Le Eraisier,’ par le Comte L de 
Lambcriye, 1864, p. 50. 

‘Transact. Hort. Soc.,’ vol. iii. 
1820, p. 207. 

jSiss an account by Prof. Decaisne, 
and by others in ‘ Gardener’s Chron- 
icle,’ 1862, p. 335, and 1858, p. 172 ; 
and Mr. Barnet’s paper in ‘Hort. 
Soc. Transact.,’ vol. vi. 1826, p. 170. 
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■varieties. Knipht did not snccecd in crossing the Enropcnn wood- 
Btrawlwrry with the American Scarlet or with the Hautboip. 
Mr. Williams of Pitmaston, however, succeeded ; but the hybrid 
offspring from the Hautbois, though fruiting well, never producetl 
seed, with the exception of a single one, which reproduced the 
parent hybrid form."" Minor R. Trevor Clarke informs me that 
he crossed two memliors of the Pino class (Myatt’s B. Queen and 
Keen's Seedling) with the wood and hautbois, and that in each 
case he raiserl only a single seedling; one of these fruited, but 
was almost barren. Mr. W. Smith, of York, has raiswl similar 
hybrids with equally poor success.'" We thus see'" that the 
European and American species can with some difficulty be crossed ; 
but it is improbable that hybrids sufficiently fertile to he worth 
cultivation will ever be thus produced. This fact is surprising, 
as these forms structurally are not widely distinct, and are some- 
times connected in the districts where they grow ■wild, as I hear 
from Professor Asa Gray, by puzzling interm^'ate forms. 

The energetic culture of the Strawberry is of recent date, and 
the cultivated varieties can in most cases be classed under some 
one of the above native stocks. As the American strawlxirries 
cross so freely and spontaneously, we can hardly doubt that they 
w'ill ultimately become inextricably confused. We find, indeed, 
that horticulturists at present disagree under which class to rank 
TOme few of the varieties; and a ■writer in the ‘Bon Jardinier’ 
of 1840 remarks that formerly it was possible to class all of them 
under some one species, but that now this is quite impossible with 
the American forms, the now English varieties having completely 
filled up the pips between them."" The blending together of two 
or more aboriginal forms, which there is every reason to believe 
has occurred with some of our anciently cultivated pr^uctions, 
we ew now actually occurring ■with our strawberries. 

The cultivated species offer some variations worth notice. The 
Black Prince, a seedling from Keen’s Imperial (this latter being 
a seedling of a very white strawberry, the white Carolina), is 
remarkable from “its peculiar dark and polished surface, and 
from presenting an appearance entirely unlike that of any other 
kind.""* Although the fruit in the different varieties differs so 
greatly in form, size, colour, and quality, the so-called seed (which 
corresponds with the whole fruit in the plum) with the exception 
of being more or less deeply embedded m the pulp, is, according 
to De Jonghe,'" absolutely the same in all : and this no doubt 



Transact. Hort. Soc.,’ vol. v. 
1824, p. 294. 

'“ ‘ Journal of Horticulturo,’ Dec. 
30th, 1862, p. 779. Sm also Mr. 
Prince to the same effect, ibid., 1863, 
p. 418. 

For additional evidence see 
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1862, p. 721. 
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may l>e accounted for by the seed being of no Taino, and conse- 
quently not having been subjected to selection. The strawberry 
is properly three-leaved, but in 1761 Duchesne raised a single- 
leaved variety of the £uroi>can wood-strawberry, which Linnmus 
doubtfully raised to the rank of a species. Seedlings of this 
variety, like those of most varieties not fixed by long-continued 
selection, often revert to the ordinary form, or present intermediate 
states."' A variety raised by Mr. Myatt,'" apparently belonging 
to one of the American forms presents a variation of an opposite 
nature, for it has five leaves ; Godron and Lambertye also mention 
a five-leaved variety of F. coUina. 

The Red Bush Alpine strawberry (one of the F. vetca section) 
does not produce stolons or runners, and this remarkable deviation 
of structure is reproduced truly by seed. Another sub-variety, 
the White Bush Alpine, is similarly characterised, but when pro- 
pagated by seed it often degenerates and produces plants with 
runners."* A strawberry of the American Kne section is also said 
to make but few runners.'" 

Much has been written on the sexes of strawberries ; the true 
Hautltois properly bears the male and female organs on separate 
plants,'" and was consequently named by Duchesne dioica; but 
It frequently produces hermaphrodites; and Bindley by pro- 
pagating such plants by runners, at the same time destroying 
the males, soon raised a self-prolific stock. The other species 
often show'cd a tendency toward an imperfect separation of the 
sexes, as I have noticed with plants forcea in a hot-house. Several 
English varieties, which in this country are free from any such 
tendency, when cultivated in rich soils under the climate of North 
America"* commonly produce plants with separate sexes. Thus 
a whole acre of Keen’s Seedlings in the United States has been 
observed to bo almost sterile from the absence of male flowers; 
but the more general rule is, that the male plants overrun the 
females. Some members of the Cincinnati Horticultural Society, 
especially appointed to investigate this subject, report that “ few 
varieties have the flowers perfect in both sexnal or^ns,” &a The 
most successful cultivators in Ohio plant for every seven rows 
of “ pistillata,” or female plants, one row of hermaphiroditee, which 
afford pollen for both kinds; but the hermaphrodites, owing to 
their expenditure in the production of pollen, bear less fruit tlian 
the female plants. 

The varieties differ in constitution. Some of our best English 



"• Godron, ‘ De TEopice,’ tom. i. p. 
161. 
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1862, p. 1053. 

"* Downing’s ‘ Fruits,’ p. 532. 
Barnet, in ‘Hort. Transact.,’ 



Tol. vi. p. 210. 

"• ‘Gardener’s Chron.,’ 1847, p. 
539. 
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respect to the American strawberries, 
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kinds, such as Keen’s Seedlings, are too tender for certain parts 
of North America, wliere other English and many American 
varieties sncceod perfectly. That splendid fruit, the British Queen, 
can be cultivatod but in few places either in England or France : 
but this appeirently depends more on the nature of the soil than 
on the chmate ; a famous gardener says that " no mortal could 
grow the British Queen at Shmbland Park unless the whole nature 
of the soil was altered.”**’ La Constantine is one of the hardiest 
kinds, and can withstand Bnssian winters, but it is easily burnt 
by the sun, so that it will not succeed in certain soils either in 
England or the United States.*** The Filbert Pino Strawlierry 
“ requires more water than any other variety ; and if the plants 
once suffer from drought, they will do little or no good afterwards.” **• , 

Cuthill’s Black Prince Strawberry evinces a sin^lar tendency 
to mildew ; no less than six cases have boon recorded of this variety 
suffering severely, whilst other varieties growing close by, and 
treated in exactly the same manner, were not at all infested by 
this fungus.*** The time of maturity differs much in the different 
varieties : some belonging to the wood or alpine section prodnee 
a succession of crops throughout the summer. 

Oooieberry (Jiiba grotsularia).—Ko one, I believe, has hitherto 
doubted that all the cultivated kinds are sprung from the wild 
plant bearing this name, which is common in Centol and Northern 
Europe; therefore it will be desirable briefly to specify all the 
points, though not very important, which have vaned. If it bo 
admitted that these differences are due to culture, authors perhaps 
will not be so ready to assume the existence of a largo number 
of unknown wild parent-stocks for our other cultivated plants. 

The goosebei^ is not alluded to by writers of the classiod period. 
Turner mentions it in 1573, and Parkinson specifies eight varieties 
in 162U ; the Catalogue of the Horticultural Society for 1342 gives 
149 varieties, and the lists of the Lancashire nnrseymon are said j 
to include above 800 names.*** In the ‘Gooseberry Grower's 
Begister ’ for 1862 I find that 213 distinct varieties have won prizes J 
at various periods, so that a vast number must have been exiumted. 1 

No doubt the difference between many of the varieties is very • 

small ; but Mr. Thompson in classifying the fniit for the Horti- 
cultural Society found less confusion in the nomenclature of the 
gooseberry than of any other fruit, and he attributes this “ to the 
great interest which the prize-growers have taken in detecting 



Mr. D. B«iiton, Id ‘Cottage 
Onrdener,* 1860, p. 86. See also 
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sorts with wrong names,” and this shows that all the kinds, 
numerous as they are, can be recognised with certainty. 

The bushes differ in their manner of growth, Ixsing erect, or 
spreading, or pendulous. The periods of leafing and flowering 
differ liotli absolutely and reiativelv to each other ; thus the White- 
smith produces early flowers, which from not being protected 
by the foliage, as it is believed, continually fail to produce fruit'” 
The leaves vary in size, tint, and in depth of lobes ; they are 
smooth, downy, or hairy on the upper surface. The branches 
are more or less downy or spinoso ; “ the Hedgehog has probably 
derived its name from the singular bristly condition of its shoots 
and fruit” The branches of the wild gooseberry, I may remark, 
are smooth, with the exception of thorns at the bases of the buds. 
The thorns themselves are either very small, few and single, or 
very large and triple; they are sometimes reflexed and much 
.dilated at their ba^ In the different varieties the fruit varies 
in abundance, in the period of maturity, in hanging until shrivelled, 
and greatly in size, “ some sorts having their f^t large during 
a very early period of growth, whilst oHiers are small, until nearly 
ripe.” The fruit varies also much in colour, being red, yellow, 
jpeen, and white — the pulp of one dark-red gooseberry being 
tinged with yellow; in flavour; in being smooth or downy, — few, 
however, of the Bed gooseberries, wbiM many of the so-called 
Whites, are downy ; or in being so spinose that one kind is called 
Henderson’s Porcupine. Two ^ds apiuite when mature a powdery 
bloom on their fruit The fruit varies in the thickness and vein- 
ing of the skin, and, lastly, in shape, being spherical, oblong, oval, 
or obovata*" 

I cultivated fifty-four varieties, and, considering how greatly the 
fruit differs, it was curious how closely similar the flowers were in 
all these kinds. In only a few I detcutM a trace of differonoe in the 
size or colour of the corolla. The calyx differed in a rather greater 
d^rce, for in some kinds it was much redder than in others ; and 
in one smooth white gooseberry it was unusually red. The calyx 
also differed in the basal part being smooth or woolly, or coveiw 
with glandular hairs. It deserves notice, as being contrary to what 
might have been expected from the law of correlation, that a 
smooth red gooseberry had a remarkably hairy calyx. The flowers 
of the Sportsman are furnished with very largo coloured bractese ; 
and this is the most singular deviation of stnictnro which I have 
observed. These same flowers also varied much in the number of 
the petals, and occasionally in the number of the stamens and 
pistils ; so that they were semi-monstrous in structure, yet they 
produced plenty of fruit. Mr. Thompson remarks that in the 



London’! ‘Gardcner’fMagazina,* 
rol. iv. 1828, p. 112. 

The fulleit account of the gooae- 
berry U given hy Mr. Thompson iq 



‘Transaot. Hort. Soe.,’ vol. t., 2nd 
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Pastime gooseberry “ extra bracts are often attached to the sides of 
the fruit.” 

The most interesting point in the history of the gooseberry is the 
steady increase in the size of the fruit. Manchester is the metro- 
polis of the fanciers, and prizes from five shillings to five or ten 
pounds are yearly given for the heaviest fruit The ‘ Gooselxsrry 
Grower's Ue^ter’ is published annually ; the earliest known copy 
is dated 178(5, but it is certain that meetings for the adjudication of 
prizes were held some yours previouslv.*" The ‘ Register ’ for 1845 
gives an account of 171 Gooseberry Shoivs, held in diflerent places 
during that year ; and this fact shows on how large a scale the 
culture has been carried on. The fruit of the wild gooseberry is 
said*" to weigh about a (juarter of an ounce or 5 dwts., that is, 120 
grains ; about the year 1786 goaseberries were exhibited weighing 
10 dwts., so that the weight was then doubled ; in 1817 26 dwts. 17 
grs. was attained ; there was no advance till 1825, when 31 dwts. 
16 grs. was reached ; in 1830 “ Teazer ” weighed 32 dwts. 13 grs. ; 
in 1841 “ Wonderful ” weighed 32 dwts. 16 grs. ; in 1844 “ London ” 
weighed 35 dwts. 12 gts., and in the following year 36 dwts. 16 
grs. ; and in 1852, in Staffordshire, the fruit of the same variety 
reached the astonisliing weight of 37 dwts. 7 grs.,'*’ or 896 grs ; 
that is, between seven or eight times the weight of the wild fruit 
1 find that a small apple, 61 inches in circumference, has exactly 
this same weight. The “ London” gooseberry (which in 1852 had 
altogether gained 333 prizes) has, up to the present year of 1875, 
never reached a greater weight than that attained in 1852. Perhaps 
the fruit of the gooseberry has now reached the greatest possible 
weight, unless in the course of time some new and distinct variety 
shall arise. 

Tliis gradual, and on the whole steady increase of weight from 
the latter part of the last century to the year 1852, is probably in 
krge part due to improved methods of cultivation, for extreme care 
is now taken ; the branches and roots are trained, composts are 
made, the soil is mulched, and only a few berries are left on each 
bush ; “* but the increase no doubt is in main part due to the con- 
tinued selection of seetllings which have been found to be more and 
more capable of yielding such extraordinary fruit. Assuredly the 
" Highwayman ” in 1817 could not have prtxluced fruit like that of 
the “ Roaring Lion ” in 1825; nor could the “ Roaring Lion.” though 
it was grown by many persona in many places, gain the supreme 
triumph acliieved in 1852 by the “ London” Gooseberry. 



'•* ‘ Cstalogue of Fruits of Hort. 
Soc. Garden,’ 3rd edit. 1842. 

•« Mr. CUrkson, of Manchester, on 
the Culture of the Gooseberry, in 
Loudon’s ‘ Gardener’s Magazine,’ vol. 
iv. 1828, p. 482. 

Downing’s ‘ Fruits of America,’ 



**' ‘Gardener’s Chronicle,’ 1844, p. 
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gained, SM ‘ Journal of Horticulture,* 
July 26, 1864, p. 61. 

Mr. Saul, of Lancaster, in Lou- 
don’s ‘Gardener’s Mag.,’ vol. Hi. 1828, 
p. 421 ; and vol. i. 1834, p. 42. 
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In England the walnut presents considerable differences, in the 
shai)e and size of the fruit, in the thickness of the husk, and in the 
thinness of the shell ; this latter quality has given rise to a variety 
called the tliin-shellod, which is valuable, but suffers from the 
attacks of tit-mice.'* The degree to which the kernel tills the 
shell varies much. In Franco there is a variety called the Grape 
or cluster-walnut, in which the nuts grow in “bunches of ten, 
fifteen, or even twenty together.” There is another variety which 
bears on the same tree differently shaped leaves, like the hetero- 
phyllous hornbeam; this tree is also remarkable from having 
pendulous branches, and bearing elongated, large, thin-shelled 
nuts.*” M. Cardan has minutely descriM ** some singular physi- 
ological peculiarities in the June-leafinj? variety, which produces 







compressed in filberts, nearly round and of great size m cons and 
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Snuiuth nnt», oMong and longitudinally striated in Coafonl’s, and 
obtusely four-sided in the Downton Square nut. 

Vuenrhitaceout These plants hare been for a long period 

the opprobrium of botanists ; numerous varieties have been ranked 
as species, and, what happens more rarely, forms which now must 
bo considered as species have been classed as varictios. Owing to 
the admirable experimental reecarelies of a distinguislied botanist, 
M. Naudin,“* a flood of light has recently been thrown on tliis 
group of plants. M. Nandin, during many years, observed nnd 
experimented on almve 15JOO living specimens, collected from all 
quarters of the world. Six species are now recognised in the genua 
Cuenrbita ; but three alone have been cultivated and concern us, 
namely, C. imxima and pepo, which include all pumpkins, gourds, 
squashes, and the vegetable marrow, and C. motehata. These three 
species are not known in a wild state ; but Asa Gray gives good 
reason for believing that some pumpkins are natives of N. America. 

Those three species are closely allied, and have the same general 
habit, but their innumerable varieties can always be distinguished, 
according to Naudin, by certain almost fixed characters ; and what 
is still more important, when crossed they yield no seed, or only 
sterile seed; whilst the varieties spontaneously intercross with the 
utmost freedom. Naudin insists strongly (p. 15), that, though 
those throe species have varied greatly in many characters, yet it 
^ boon in so closely an analogous manner that the varieties can 
he arranged in almost parallel series, as wo have seen with the 
forms of wheat, with the two moin rocos of the poach, and in other 
tsasos. Though some of the varieties are inconstant in character, 
yet others, when grown separately under uniform conditions of life, 
are, M Naudin repeatedly (pp. 6, 16, 36) urges, ‘‘doueos d une 
stabilita presquo comparable a oolle des esp5ces les mieux caroct^ 
ris6ea.’ One variety, I'Orangin (pp. 43, 63), has such projiotoncy in 
transmitting its character, that when croes^ with other varieties a 
vast miyority of the seedlings come true. Naudin, referring (p. 47) 
to C. pepo, says that its races “ ne difl&ront des esp^ veritaWea 

3 u’on ce (jn’ollos peuvent s’allier lea nnos aux autres par voie 
■hybridite, sans quo lour doscendauoe perdo la faculty do se 
perpetuer.” If we were to trust to external diCbrencos alone, and 
give up the test of sterility, a multitude of species would have to 
bo formed out of the varieties of those throe species of Cucurbita. 
Many naturalists at the present day lay far too little stress, in my 
opinion, on the tost of sterility; yet it is not improlnble that 
distinct species of plants after a long course of cultivation and 
variation may have their mutual sterility eliminated, as we have 
every reason to believe has occurred with domesticated auimala. 
Nor, in the case of plants under cultivation, should wo bo justified 
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in assuming that Tarietiea neyer acquire a slight degree of mutual 
sterility, as we shall more fully see in a future chapter when certain 
facts are given on the high authority of Gartner and Kolreuter.*" 

The forms of C. pepo are classed by Naudin under seven sections, 
each including subordinate varieties. He considers this plant 
as prolmbly the most variable in the worlcL The fr^t of one 
variety (pp. 33, 46) exceeds in value that of another by more than 
two thousand fold! When the fruit is of very large aize, the 
number produced is few fp. 45) ; when of small size, many are 
produced. No less astonishing (p. 33) is the variation in the shape 
of the fruit; the typical form apparently is egg-like, but this 
becomes either drawn out into a cylinder, or shortened into a flat 
disc. Wo have also an almost inflnite diversity in the colour and 
state of surface of the fruit, in the hardness both of the shell and of 
tlie flesh, and in the taste of the flesh, which is either extremely 
sweet, farinaceous, or slightly bitter. The seeds also differ in a 
slight degree in shape, and wonderfully in size (p. 34), namely, 
from six or seven to more tlian twenty-five millimiitres in length. 

In the varieties which grow upright or do not run and climb, 
the tendrils, though useless (p. 31), are either present or are repre- 
sented by various semi-monstrous organs, or are quite absent The 
tendrils are even absent in some running varieties in which the 
stems are much elongated. It is a singular fact that (p. 31) in all 
the varieties with dwarfed stems, the leaves closely resemble each 
other in shape. 



Those naturalists who believe in the immutability of species 
often maintain that, oven in the most variable forms, the 
characters which they consider of specific value are unchange- 
able. To give an example from a conscientious writer,*®* 
who, relying on the labours of M. Naudin, and refoRnng to 
the species of Cutmrbita.says, “an milieu de toutes lee varia- 
tions du fruit, lestigos, les feuillos loscalioes, les curolles, les 
4tamines restent invariablee dans ohacune d’elles.” Yet M. 
Kandiii, in describing Cucurbita pepo (p. 80), says, “Ici, 
d’ailleiirs, ce ne sont ]>a8 seulemcntlcs fruits qui varient, e’est 
anssi lo fcuillage et tout le port do la planto. Neaumoins, je 
crois qii'on la distinguera toujours facilemeut des deux autres 
especes, si Ton veut ne pas perdre do vue les caracteros 



"* Girtncr, ‘ BuUnlerzeugnng,’ 
18t9, •. 87. and >. 169 with reapect 
to Maize; on Verbasenm, ibid., u. 92 
and 181 : al«o hU ‘ Kenntnbu der Be- 
frnchtung,” a. 137. With respect to 



Micotiana, see Kolreuter, ‘Zweito 
Forts.,’ 1764, s. 53 ; though thU u a 
somewhat different case. 

»• ‘De I’£sp4ce,’ par M. Godron, 
tom. U. p. 64. 
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diflferentiels quo je m’efforce de faire rossortir. Ces 
oaracteres sont quelquofois pen marques : il arrive m6me que 
plusieurs d’entre eux s'o&acent presque entierement, mais il en 
resto toujonra quclques-uns qui remottent I'observateur sur la 
voie.” Now lot it be noted what a difference, with regard to 
the immutability of the 8o-calle<l specific characters this 
paragraph produces on the miud, from that above quoted from 
M. Godron. 

I will add another remark : naturalists continually assert 
that no important organ varies ; but in saying this they 
unconsciously argue in a vicious circle ; for if an organ, let it 
bo what it may, is highly variable, it is regarded as un- 
important, and under a systematic point of view this is quite 
correct. But as long as constancy is thus taken as the 
criterion of importance, it will indeed be long before an 
important organ can bo shown to be inctmstant. The enlarged 
form of the stigmas, and their sessile position on the summit 
of the ovary, must bo considered as important characters, and 
were used by Gasparini to sejiarate certain pumpkins as a 
ditlinH genus ; but Naudin says (p. 20), these parts have no 
constancy, and in the flowers of the Turban varieties of C. 
maxima they sometimes resume their ordinary structure. 
Again, in C, maxima, the carpels (p. 19) which form the 
turban project even as much as two-thirds of their length 
out of the receptacle, and this latter part is thus reduced to a 
sort of platform ; but this remarkable structure occurs only 
in certain varieties, and graduates into the common form in 
which the carpels are almost entirely enveloped within the 
receptacle. In C. moschata the ovarium (p. 50) varies greatly 
in shape, being oval, nearly spherical, or cylindrical, more 
or less swollen in the upper part, or constricted round the 
middle, and either straight or curved. When the ovarium is 
short and oval the interior structure does not differ from that 
of C- maxima and pepo, but when it is elongated the cariMjls 
occupy only the terminal and swollen ])ortion. I may add 
that in one variety of the cucumber (Cucumis salivas) the 
fruit regularly contains five carpels instead of three.'*** I 

“* Naudin, in ‘ .\nnal. d«s Sc. Nat.,’ 4th icr. Bot. tom. xi. 1859, p. 28. 
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prosumo that it will not be disputed that we here have 
instances of great variability in organs of the highest 
phj-siological importance, and with most plants of the highest 
olassificutory importance. 



Sageret'*' and Nandin found that the cucumber (C. tatiniM) 
oould not be crossed with any other species of the genus; therefore 
no doubt it is specifically distinct from the melon. This will 

B r to moat persons a superfluous statement; yet wo hear from 
in'“ that there is a race of melons, in which the fniit is 
so like that of the cncumlicr, " both extcnially and internallv, that 
it is hardly possible to distinguish the one from the other except 
by the leaves.” The varieties of the melon seem to be endless, 
for Nandin after six years’ study had not come to the end of them : 
ho divides them into ten sections, including numerous sub-varieties 
which all intercross with perfect ease.'" Of the forms considered 
by Naudin to be varieties, botanists have made thirty distinct 
species ! “ and they had not the slightest aenuaintanoe with the 
multitude of now forms wliich have appeared since their time.” 
Nor is the creation of so many species at all surprising when we 
consider how strictly their characters are transmitted by seed 
md how wonderfully they differ in appearance: “Mira est quidem’ 
foliomm et habitus diversitas, sed multo magis fmetnum,” says 
Nandin. Tlie fimit is the valuable pari, and this, in accordance 
with the common rule, is the most modified part. Some melons 
arc only ns large as small plums, others weigh as much as sixty-six 
pound.s. One variety has a scarlet fruit! Another is not more 
than an inch in diameter, but sometimes more than a yard in 
length, “twisting about in all directions like a serpent’’ It is 
a singular fact that in this latter variety many parts of the plant, 
namely, the stems, the footstalks of the female flowers, the middle 
lobe of the leaves, and especially the ovarium, as well as the mature 
fruit all show a strong tendency to become elongated. Several 
vanetios of the melon are interesting from assuming the charateristic 
features of distinct species and even of distinct though allied 
genera : thus the serpent-melon has some resemblance to the fruit 
of TriehMiiithei anguina ; we have seen that other varieties closely 
resemble cucumliers; some Egyptian varieties have their seeds 
attached to a portion of the pulp, and this is characteristic of 
certain wild forms. Lastly, a variety of melon from .\lgiers is 



‘ Mtmoire sur lei Cucurbitacto,’ 
1826, pp. 6, 24. 

“• ‘ floro del SeiTM,’ Oct. 1861, 
quoted in ‘ Gardener’i Chronicle,’ 
1861, p. 1135. I hare often coninited 
and taken tome facta from M. Naudin’s 



hlemoir on Cnenmia in * Annal. dea Sc. 
Nat.,’ 4th aeriea. Hot. tom. xi. 1859, 
p.5. 

'“ &» alao Sageret'a ‘Mdmoire,’ 
p. 7. 
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remarkable trom announcing its maturity by *' a spontaneous 
and almost sudden dislocation,” when deep cracks suddenly apjiear, 
and the fruit falls to pieces; and this occurs with the wild C. tnotnor- 
dial. Finally, M. Naudin well remarks that this “extraordinary 
production of races and varieties by a single species and their' 
permanence when not interfered with by crossing, are phenomena 
well calculated to cause reflection.” 



Useful amd Obnamental Trees. 

Trees deserve a passing notice on account of the numerous varieties 
which they present, differing in their precocity, in their manner of 
growth, their foliage, and bark. Thus of the common ash (Fraxoitu 
exceltior) the catalogue of Messrs. Lawson of Edinburgh includes 
twenty-one varieties, some of which differ much in their bark; 
there is a yellow, a streaked reddish-white, a purple, a wart-barked 
and a fungous-barked varietv.'" Of hollies no less than eighty-four 
varieties are grown alongside each other in Mr. Paul’s nursery.’" 
In the case of trees, all the recorded varieties, os tar as 1 can find 
out, have been suddenly produced by one single act of variation. 
The length of time r^uir^ to raise many generations, and the little 
value set on the fanciful varieties, explains how it is that successive, 
modifications have not been acciunulated by selection ; hence,, 
also, it follows tliat we do not here meet with sub- varieties subor- 
dinate to varieties, and these again subordinate to higher groups. 
On the Continent, however, where the forests are more carefully 
attended to than in England, Alph. De Candolle’" says that there 
is not a forester who does not search for seeds from that variety 
which he esteems the most valuable. 

Our useful trees have seldom been exposed to any great ohai^ 
of conditions ; they have not been richly manured, and the EnglM 
kinds grow under their proper climate. Yet in examining extensive 
beds of seedlings in nursery-gardens considerable differences may 
be generally observed in them; and whilst touring in England 
I have been surprised at the amount of difference in the ajiiieoranoe 
of the same species in our hedgerows and woods. But os plants 
vary so much in a truly wild state, it would bo difficult for even 
a skilful botanist to pronounce whether, as I believe to be the 
case, hedgerow trees vary more than those growing in a primeval 
forest. Trees when planted by man in woods or hed^ do not 
grow where they would naturally be able to hold tlieir place 
against a host of competitors, and are therefore exposed to conditions 
not strictly natural : even this slight change would probably suffice 
to cause seedlings raised from such trees to be variable. Whether 
or not our half-wild English trees, as a general rule, are more 



London’! ‘ Arboretum et Fruti- 
octum,’ Tol. a. p. 1217. 

' OarUenera Chronicle,’ 1866, p. 



109S. 

>«• ‘ G6>graph. Bot.,’ p. 1098. 
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▼ariable than trees growing in their native forests, there can hardly 
he a doubt that they have yielded a greater number of strongly- 
marked and singular variations of structure. 

In manner of growth, we have weeping or pendulous varieties 
of the willow, ash, elm, oak, and yew, and other trees ; and this 
weeping habit is sometimes inherited, though in a singularly 
capricious manner. In the Lomliardy poplar, and in certain 
festigiate or pyramidal varieties of thorns, junipers, oaks, &c., we 
have an opjxisite kind of growth. The Hessian oak,'*’ which is 
famous from its fastigiato habit and size, Ix^rs hardly any resem- 
blance in general apixnranco to a common oak ; “ its acorns are 
not sure to produce plants of the same habit ; some, however, turn 
out the same as the parent-tree.” Another fasti^ate oak is said 
to have l>een found wild in the Pyrenees, and this is a surprising 
circumstance; it generally comes so true by seed, that i)e Candolle 
considered it as specifically distinct.'** The fastigiate Juniper 
(./. Butcicu) likewise transmits its character by seed.'** Dr. Falconer 
informs me that in the Botanic Gardens at Calcutta the great heat 
caused apple-trees to become fastigiate ; and we thus see the same 
result following from the effects of climate and from some unknown 
cause."® 

In foliage we have variegated leaves which arc often inherited; 
dark purple or red loaves, as in the hazel, harlierry, and beech, 
the colour in these two latter trees being sometimes strongly and 
sometimes weakly inherited;"' deeply-cut leaves; and leaves 
coverid with prickles, as in the variety of the holly well culled 
/eiw, which is said to reproduce itself by seed."* In fact, nearly 
all the peculiar varieties evince a tendency, more or less strongly 
marked, to reproduce themselves by seed.'" This is to a certain 
extent the case, according to Bose,'** with three varieties of the 
elm, namely, the broad-leafed, limo-leafed, and twiste»l elm, in which 
latter the fibres of tlie wood are twisted. Even with the hetero- 
phyllous homlicam (Carinutu hetuius), which licars on each twig 
(eaves of two sha)X!s, “ several plants raised from seed all retained 
“ the same peculiarity.” '" I will add only one other remarkable 
case of variation in foliage, namely, the occurrence of two sub- 
varieties of the ash with simple instead of pinnated leaves, and 



'*’ ‘Osrde 




rtum,' Tol. 
'*• Ibid.,’ 



er’> Chron,,’ 1842, p. 

1 ‘Arboretum et Fniti- 
i.J>. 



**• Oodron (‘ De I'Espbce,’ tom. il. 
p. 91) deecnbee four varieties of Bo- 
Unia remarkable from their manner 
of growth. 

>•' ‘Journal of a Horticultural 
Tour, by Caledonian Hort. Soc.,’ 182.8, 
p. 107. Alph. l)e Candolle, ‘Geo- 



VOL. I. 



graph. Bot.,’ p. 1083. Verlot, ‘Sur 
la Pr.«luction des Varidtes,’ 1865 ; p. 
55 for the Barberry. 

'" Loudon’s ‘ Arboretum et Kruti- 
cetum,’ vol. ii. p. 508. 

'•* Verlot, ‘Des VarWWs,’ 1805, 
p. 92. 

'** Loudon’s ‘ Arboretum et Fruti- 

•« ‘ Gardener’s Chronicle,’ 1841. 
p. 687. 
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which generally transmit their character by seod.“* The occur- 
rence, in trees belonging to widely different orders, of weeping 
and fastigate rarietics, and of trees bearing deeply cut, variegated, 
and purple leaves, shows that these deviations of structure must 
result from some very general physiological laws. 

Differences in general api^rance and foliage, not more strongly 
marked than those above indicated, have led good observers to 
rank as distinct species certain forms which are now known to be 
mere varieties. Thus, a plane-tree long cultivated in England 
was considered by almost every one as a North American sjjecies : 
but is now ascertained by old records, as I am informed by Dr. 
Hooker, to be a variety. So, again, the Thuja pendula or fiUformit 
was ranked by such good observers as Lambert, Wallich, and 
others, as a true species ; but it is now known that the original 
plants, five in number, suddenly appeared in a bed of seedlings, 
raised at Mr. Loddigo’s nursery, from T. orimitalit; and Dr. Hooker 
has adduced e.vcellent evidence that at Turin sec^ of T. ptndula 
have reproduced the ])arent form, T. onentalin}" 

Every one must have noticed how certain individual trees regu- 
larly put forth and shed their leaves earlier or later than others 
of the same species. Tliere is a famous horse-chesnut in the 
Tuileries which is named from leafing so much earlier than the 
others. There is also an oak near E^nburgh which retains its 
leaves to a very late jwriod. ITiese differences have been attributed 
by some authors to the nature of the soil in which the trees grow ; 
hut Archbishop Whately grafted an early thorn on a late one, and 
tr»Ve vtrtA, and both grafts kept to tlieir proper periods, which 
differed by about a fortnight, as if they still on tlieir own 
stocks.'" There is a Cornish variety of the elm which is almost 
an evergreen, and is so tender that the shoots are often killed 
by the frost; and the varieties of the Turkish oak {Q. cerri*) may 
be arranged as deciduous, sub-evergreen, and evergreen.'* 

Scotch Fir {Pinut tylvatrit).—! allude to this tree as it licars on 
the auestion of the greater variability of our hedgerow trees com- 
pa^ with those under strictly natural conditions. A well-informed 
writer'* states that the Scotch fir presents few varieties in its 
native Scotch forests; but that it “varies much in fipire and 
“ foliage, and in the size, shape, and colour of its cones, when several 
“ generations have lieon produced away from its native locality." 
There is little doubt that the highland and lowland varieties differ 
in the value of their timber, and tliat they can be propagated truly 



•“ Otslron, ‘ Re I’Espico,’ tom. ii. 
p. 89. In Loudon’s ‘ Gardener’s Mag.,’ 
vol. xii., 1838, p. 371, a variegate.! 
bushy ash is describod and figur^, as 
baring simple leaves ; it originated in 
Ireland. 

-Gardener’s Chxon.,’ 18C3, p. 

575. 



"• Quoted from Royal Irish Aca- 
demy in ‘ Gardener's Chron.,’ 1841, p. 
767. 

'" London’s ‘Arboretum et Fruti- 
cetum :’ for Elm, see vol. iii. p. 1 378 ; 
for Oak, p. 1846. 
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by seed; thus justifying Loudon's remark, that "a variety is often 
“ of as much importance as a species, and sometimes far more so.”*“ 
I may mention one rather imiiortant point in which this tree occa- 
sionally varies; in the classiflcation of the Conifene, sections are 
founded on whether two, three, or five leaves are included in the 
same sheath; the Scotch fir has properly only two leaves thus 
enclosed, but specimens have been olwerved with groups of three 
leaves in a sheath.'” Besides these differences in the semi-culti- 
vated Scotch fir, there are in several parts of Europe natural or 
geograpliical races, which have hoen ranked by some authors as 
distinct secies.'” Loudon'” considers F. puinilio, with its several 
sub-varieties, as mughtu, nana, &o.,which differ much when planted 
in different soils, and only come “ tolerably true from seed,” as 
alpine varieties of the Scotch fir; if this were proved to he the case, 
it would be an interesting fact os showing that dwarfing from long 
exposure to a severe climate is to a certain extent inherited. 

The Hawthorn (Crataguf oxyacantha) has varM much. Besides 
endle.ss slighter variations in the form of the leaves, and in the size, 
hardness, flesliiness. and shape of the berries, Loudon'” enumerates 
twenty-nine well-marked varieties. Besides those cultivated for 
their pretty flowers, there are others with golden-yellow, black, and 
whitish berries; others with woolly berries, and others with re- 
curved thorns. Loudon truly remarks that the chief rca-son why 
the hawthorn has yielded more varieties than most other trees, 
is that nurserymen select any remarkable variety out of the 
immense beds of seedlinra which are annually raiswl for making 
hedges. The flowers of the hawthorn usually include from one to 
three pistils; but in two varieties, named vu>uogyna and libirica, 
there is only a single pistil ; and d’Asso states that the common 
thorn in Spain is constantly in this state.'” There is also a variety 
which is apetalons, or has its petals reduced to mere rudiments. 
The famous Glastonbury thorn flowers and leafs towanls the end of 
Decemlier, at wliich time it bears berries prtaluced from an earlier 
crop of flowers.'" It is worth notieo that several varieties of the 
hawthorn, as well as of the lime and juniper, are very distinct in 
their foliage and habit whilst young, but in Uie course of thirty or 
forty years become extremely like each other;'” thus reminding us 
of the well-known fact that the deodar, the cedar of Lebanon, and 



'•' * Arboretam et Fruticetum,’ 
Tol. It. p. 2150. 

'" ‘Gardener’s Chron.,' 1852, p. 
693. 

'" See ‘ Beitrige ziir Kenntnisa 
EnropaUrher Pinua-arten von I>r. 
Christ; Flora, 1864.’ Heahowa that 
in the Ober-Engadin P. aylcestrie and 
montann are connected by interme- 
diate links. 



'” ‘ Arboretum et Frnticelum,’ vol. 
iv. pp. 2159 and 2189. 

'" lbkI.,’vol. ii. p. 830; London’s 
‘ Gardener’s Mag.,’ vol. vi. 1830, p. 
714. 
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that of the Atla-s, are diatinguished witli the ffcatest ease wliilst 
young, but with difficulty when old. 

Flowers. 

I SHALL not for several reasons treat the variability of plants which 
are cultivated for their flowers alone at any great length. Many of 
our favourite kinds in their present state are the descendants of 
two or more species crossed and commingled together, and this 
circumstance alone would render it difficult to detect the difference 
due to variation. For instance, our Roses, Petunias, Calceolai-ias, 
Fuchsias, Verbenas, Gladioli, Fclai^oniuras, &c., certainly have had 
a multiple origin. A lx>tanist well ^uainteil with the ]>aront- 
forms would probably detect some curious structural differences in 
their crossed and cultivated descendant; and he would certainly 
oliserve many new and remarkable constitutional peculiarities. 1 
will give a few instances, all relating to the Pelargonium, and taken 
chiefly from Mr. Beck,'" a famous cultivator of this plant : some 
varieties r»iuire mote water than others; some are “ very impatient 
of the knife if too greedily used in making cuttings;’’ some, when 
potted, scarcely “ show a root at the outside of the ball of the earth ;” 
one variety requires a certain amount of confinement in the pot to 
make it throw up a flower-stem ; some varieties bloom well at the 
commoncomont of the sca.son, others at the close ; one variety is 
known,'" which will stand “ even pine-apple top and bottom heat, 
without looking any more drawn than if it had stood in a common 
greenhouse ; and Blanche Fleur seems as if made on purpose for 
growing in winter, like many bulbs, and to rest ail summer.’ These 
odd constitutional peculiarities would enable a plant in a state of 
nature to become adapted to widely different circumstances and 
climates. 

Flowers possess little interest under our present point of view, 
because they have been almost exclusively attended to and selected 
for their l^utiful colour, si*e, perfect outline, and manner of 
growth. In these particulars liardly one long-cultivated flower can 
I« named which has not varied greatly. What does a florist care 
for the shape and structure of the organs of fructification, unless, 
indeed, they add to the beauty of the flower? When tliis is the 
case, flowers become modified in important points; stamens and 

S istils may lie converted into petals, and additional petals may be 
eveloped, as in all double flowers. The process of gradual selection 
by which flowers have lieen rendered more and more double, each 
step in the process of conversion being inherited, has been recorded 
in several instances. In the so-called double flowers of the 
Oompositm the corollas of the central florets are greatly modified, 
and the modifications are likewise inherited. In the columbine 

•Osnlcnej'* Ohron..’ 1845, p. a«n«r,’ 1860, p. :177. Sw, mIac Mr. 
628. Bock, on tho hnbiti of Qnwo Mab, in 

*’• t). Beaton, in ‘Cottage Gar- ‘ GarJener’a Chranirie.' 1845, p. 226. 
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{Aquilegia vulgaru) some of tho stamens arc converted into petals 
having the shape of nectaries, one neatly fitting into the other; t>ut 
in one variety they are converted into simple i)etal8.'’‘ In the “ hose 
in hose” primula!, the calyx becomes brightly coloured and enlarged 
so as to resemble a corolla; and Mr. W. Wooler informs me that 
this peculiarity is transmitted ; for he crossed a common polyanthus 
with one having a coloured calyx.'"* and some of tho seenlings 
inherited the coloured calyx during at least six generations. In the 
“ hen-and-chicken” daisy the main flower is surrounded by a tirood 
of small flowers developed from buds in tho axils of the scales of the in- 
volucre. A wonderful poppy has been described, in which the stamens 
are converted into pistils ; and so strictly was tliis peculiarity inherited 
that, out of 154 seedlings, one alone reverted to the ordinary and 
common type."* Of the cock's-comb ( ' 'eUma erit/ata), which is an 
annual, there are several races in which tlie flower-stem is wonder- 
fully “fasciated” or compressed; and one has been exhibited"* 
actually eighteen inches in breadth. Peloric races of 0/axtnm 
tpeciosa and Antirrhinum majut can be propagated by seed, and 
they differ in a wonderful manner from the typical form both in 
structure and ap]H!orance. 

A much more remarkable modification has been recorded by Sir 
William and Dr. Ilooker*'* in Begonia frigida. This plant projxjrly 
produces male and female flowers on tho same fascicles ; and in the 
female flowers the perianth is superior ; but a plant at Kew piv)- 
dneed, besides the ordinary flowers, others which graduated towards 
a perfect hermaphrodite structure ; and in these flowers the perianth 
was inferior. To show the importance of this modification under a 
classificatory point of view, I may quote what Prof. Harvey says, 
namely, that had it “occurred in a state of nature, and had a 
botanist collected a plant with such flowers, he would not only have 
placed it in a distinct genus from Begonia, but would prolably 
have consiilered it as the type of a now natural order." This modi- 
fication cannot in one sense be considered as a monstrosity, for 
analogous structures naturally occur in otlier orders, as with 
Saxifiirgm and Aristolochiaoew. The interest of the case is largely 
added to by Mr. C. W. Crocker’s observation that seedlings from 
the normal flowers produced plants which bore, in about the same 
proportion as the parent-plant, hermaphrodite flowers having inferior 
perianths. The hcrmaphroilite flowers fertilised with their own 
pollen were sterile. 

If florists had attended to, selected, and propagated by seed other 
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modifications of stnictnre besides those whicii are beautiful, a host 
of curious varieties would certainly have been raised; and they 
would probably have transmitted their characters so truly that the 
cultivator would have felt aggrieved, as in the case of culinary 
vegetables, if his whole bed had not presented a uniform apixtarance. 
Florists have attended in some instances to the leaves of their nlant. 
and have thus produced the most elegant and symi 
of white, red. and green, which, as in the case of t 
are sometimes strictly inherited."* 
examine highly-cultivated flowers i 
observe numerous deviations in str 

be ranked as mere monstrosities, as , 

showing how plastic the organisation becomes unde 
tion. From this point of view such works as Pro 
Tandon's ‘ Tdratologio ’ are highly instructive. 
jfoCT.— Tl K^ flowers offer an instance of a^nmljer of forms 

forms are admitted by all botanists to be distinct species, others are 

to the British forms, Babington makes 

• five species. The hybrids from some 




nZl; thus, with'respect . 
seventeen, and Bcntham only 

•of the most distinct forms — for instance, from It. i. , 

by the pollen of S. centi/oi/o— produce an abundance of seed ; I 
state this on the authority of Mr. Rivers,'" from whose work I have 
drawn most of the following statements. As almost all the aboriginal 
forms brought from different countries have been crossed and re- 
crossed, it is no wonder that Targioni-Tozzetti, in speaking of the 
common roses of the Italian gardens, remarks that “the native 
country and precise form of the wild type of mt ‘ ' 
involved in much uncertainty.”"* Nevertheless, I 
ferring to It. iwlica (p. 68) says that the descendant 
may generally bo recognized by a close observer. ' 

often speaks of roses as having boon a little hybr , 

evident that in very many cases the differences due to variation 
andtohy’ ' 



iants of each group 



chapter I shall fully discuss th 
bud-variations can be propagat 



sports. In the following 
subject, anti shall show that 
ttly by grafting and budding, 
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(p. 4) fully expects it to become the parent-type of a new family. 
The tendency to vary is so strong in some kinds, as in the Villa^ 
Maid (liivers, p. 16), tliat when grown in different soils it varies so 
much in colour that it has been thought to form several distinct 
kinds. Altogether the numl)er of kinds is very great : thus M. 
Dosportes, in his Catalogue for 1829, enumerates 2562 as cultivated 
in France ; but no doubt a large proiwrtion of these are merely 
nominal. 

It would be useless to specify the many points of difference 
between the various kinds, but some constitutional peculiarities 
may be mentioned. Several French roses (Rivers, p. 12) will not 
succeed in Kngland ; and an excellent horticulturist '™ remarks, 
that " Even in the same garden you will find that a rose that will 
do nothing under a south wall will do well under a north one. 
That is the case with Paul Joseph here. It grows strongly and 
blooms beautifully close to a north wall. For three years seven 

B have done nothing under a south wall.” Many roses can be 
, “ many are totally unfit for forcing, among which is General 
Jacqueminot.”*” IVom the effects of crossing and variation 
Mr. Rivers enthusiastically anticipates (p. 87) that the day will 
come when all our roses, oven moss-roses, will have evergreen 
foliage, brilliant and fragrant flowers, and the habit of blooming 
from Juno till November. “ A distant view tliis seems, but per- 
severance in gardening will yet achieve wonders,” as assuredly it 
has already achieved wonders. 

It may be worth while briefly to rive the well-known history of 
one class of roses. In 1793 some wild Scotch rosos {It. tninosittima) 
were transplanted into a garden ; and one of these Ixtre flowers 
slightly tinged with red, from which a plant was raised with semi- 
monstrous flowers, also tinged with red ; seedlings from this flower 
were semi-double, and by continued selection, in al>ont nine or ten 
years, eight sub-varieties were raised. In the course of less than 
twenty years these double Scotch roses liad so much increased in 
nunilx^r and kind, that twenty-six well-marked varieties, classed in 
eight sections, were described by Mr. Sabine. In 1841 it is said 
that three hundred varieties could be procured in the nursery- 
gardens near Glasgow ; and these are described as blush, crimson, 
purple, red, marbled, two-coloured, white, and yellow, and as 
diflering much in the size and shape of the flower. 

yaimy or Hearttea$e {Viola tricolor, &c.). — The history of this 
flower seems to lie pretty well known ; it was grown in Evelyn's 
garden in 1687 ; but the varieties were not attended to till 1810-1812, 
when Lady Monke, together with Mr. Lee, the well-known nursery- 



■« The Rev. \V. F. Radclyffe, in 
‘Journal of Horticulture,’ March 14, 
186.1, p. 207. 

‘Gardener's Chronicle,’ 1861. p. 



So 

C. 



Mr. Sabine, in ‘ Transact. Hort. 
c.,’ vol. iv. p. 285. 

‘ An Encyclop. of Plants ’ bv J. 
lAiudon, 1811, p. 443. 



© The Complete Work of Charles Darwin Online 



392 



Chap. X. 



1 in the course of 
' ■“ At aliout tlie 
jr collected some 
, cultivated them, 
le common garden varieties, and soon effected a 
t. The first great change was the conversion of 



between tl 
Id pansy, and the beautiful, i 



a liook 
undred 
3 plant 
esp^ially from the great 
"d, irregular flowers of the 



ying, 

contrast between the small, dull, ( 

autiful, fli , , 

two inches in dia 

h are exhibited at our shows. But when I 



diameter, magnificently and 



8 believe that the varieties 

I, namely, V. tricvlor, lutea, 
r less intercrossed. And 
' jr these forms 
nd confusion, 
it part it has played 
I know not ; it is said to have l>een 
» is now looked at by all 

sts as a natural variety of V. grandiflor<i ; and this and V. 
a have been proved to be identical with V. lutea. The latter 
'1 tricolor (including its admitted variety V. ai-moitiai are 
ankod as distinct species by Babington, and likewise by M. Gay,‘« 
who has paid particular attention to the genus; but the sirecific 
distinction between V. lutea and tricolor is chiefly grounded on the 



)Ut their parentage. Florists believe th 
eended from several wild stocks, nan 

rtain wdiether the 

ought to be ranked as species, I found equal doubt and ci 
Viola aUaica seems to be a distinct form, but what part it ht 
in the origin of our varieties I know not ; it is said to hi 



ii on the otlrer side, 1 
, ly between them.” 

Honco, after having carefully compared numerous r 




H ‘ CyW. ofV. " 



© The Complete Work of ChaHes Darwin Online 




Chap. X. 



FLOWERS. 



393 



gare up the attempt as too difficult for any one except a professed 
b«>tanist. Most of the varieties present such inconstant characters, 
that when grown in poor soil, or when flowering out of their projxjr 
season, they produced diffei-ently coloured and much smaller 
flowers. CultivaU)rs speak of tliis or that kind as being remark- 
ably constant or true; but by this they do not mean, as in other 
cases, that the kind transmits its character by seed, but that the 
individual plant does not change much under culture. The 
principle of inheritance, however, docs hold good to a certain extent 
even with the fleeting varieties of the Heartsease, for to gain good 
sorts it is indispensable to sow the seed of good sorts. Nevertlie- 
less, in almost every large seed-bed a few almost wild seeillings 
reappear through reversion. On com]>ariug the choicest varieties 
with the nearest allied wild forms, besides the difference in the 
size, outline, and colour of the flowers, the leaves sometimes 
differ in shape, as does the calyx occasionally in the len^h and 
breadth of the semis. The differences in the form of the nectary 
more especially deserve notice; because characters derived from 
this organ have ten much used in the discrimination of most of 
the species of Viola. In a large numlier of flowers compared in 
1842 1 found that in the greater numlier the nectary was straight ; 
in ethers the extremity was a little turned upwards, or downwards, 
or inwards, so as to be completely hooked ; in others, instead of 
being hooked, it was first turned rectangularly downwards, and 
then backwards and upwards; in others, the extremity was con- 
siderably enlarged ; and lastly, in some the basal part was depressed, 
becoming, as usual, laterally compressed towards the extremity. 
In a large number of flowers, on the other hand, examined by mo 
in 1856 from a nursery-garden in a different part of England, the 
nectary hardly varied at all. Now M. Gay says that in certain 
districts, especally in Auve^ne, the nectary of the wild K grandi- 
/tom varies in the manner just described. Must wo conclude from 
this that the cultivated varieties first mentioned were all descended 
from V. grandifiora, and that the second lot, though having the 
same general appearance, were descended from V. tricolor, of which 
the nectary, according to M. Gay, is subject to little variation ? Or 
is it not more probable that both these wild forms would found 
under other conditions to vary in the same manner and degree, 
thus showing that they ought not to be ranked as specifically 
distinct ? 

The Itahlia has ten referred to by almost every author who has 
written on the variation of plants, because it is believed that all the 
varieties are descended from a single species, and liccause all have 
arisen since 1802 in France, and since 1804 in England.'** Mr. 
Sabine remarks that “it seems as if some period of cultivation had 
been reqmred before the fixed <iualitios of the native plant gave 



'** SalUbury, in ‘ TranMct. Hort. xeiniilouble vni’iety was uroduend in 
Soc.,’to1. i. 1812, pp. 84, 92. A Madrid in 1790. 
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way and began to sport into those changes which now so delight 
us.”*“ The flowers have been greatly modified in shape from a 
flat to a globular form. Anemone and ranunculus-like races,'” 
which differ in the form and arrangement of the florets, have 
arisen ; also dwarfed races, one of which is only eighteen inches in 
height. The seeds vary much in size. The ]wtals are uniformly 
coloured or tipped or striped, and present an almost infinite 
diversity of tints. Seedlings of fourteen different colours have 
been raised from the same plant ; yet, as Mr. Sabine has remarked, 
“many of the seedlings follow their parents in colour.” The ix'riod 
of flowering has been considerably hastened, and this has probably 
been effected by continued selection. Salisbury, writing 1808, 
says that they then flowered from September to November; in 
1828 some new dwarf varieties liegan flowering in June;"* and 
Mr. Grieve informs me that the dwarf purple Zelinda in his garden 
is in full bloom by the middle of June and sometimes even earlier. 
Slight constitutional differences liavo Ixicn observed between certain 
varieties : thus, some kinds succeed much better in one part of 
England than in another;'” and it has been noticed that some 
varieties require much more moisture than others.'” 

Such flowers os the carnation, common tulip, and hyacinth, which 
are believed to lie descended, each from a single wild form, jiresent 
innumerable varieties, differing almost exclusively in the size, form, 
and colour of the flowers. These and some other anciently culti- 
vated plants which have lieen long propagated by offsets, pipings, 
bulbs, &c., become so excessively variable, that almost each new 

S lant raisixl from seed forms a new variety, “ all of which to 
escribe particularly,” as old Gerarde wrote in 1597, “ were to roll 
Sisyphus’s stone, or to number the sands.” 

Hyacinth (Hyacinthut orientalis ). — It may, however, bo worth 
while to give a short account of tliis plant, which was intnxluced 
into England in 1596 from the Levant.'” The ratals of the original 
flower, soys Mr. Paul, were narrow, wrinkled, pointed, and of a 
flimsy texture ; now they ore broad, smooth, solid, and rounded. 
The erectncBs, breadth, and lenrth of the whole spike, and the size 
of the flowers, have all increased. The colours have been intensified 
and diversified. Goiurde, in 1597, enumerates four, and Parkinson, 



'« ‘Transact. Hort.Soc.,’voI. ill.. 



1820, p. 225. 

>» Loudon’s ‘ Gai-dener’s Mag.,’ vol. 



Encyclop. of Garden- 

Hort. Soc.,’ vol. i. 
p. 91 j and Loudon’s ‘Gai-dener’s 
Mag.,’ vol. iii.. 1828, p. 179. 

Mr. Wildman, in ‘Gardener’s 
Chron.,’ 1848, p. 87. ‘Cottage Gar- 
dener,’ April 8, 185tf, p. 33. 



ing,’ p. 1035. 
-Transact. 



'•* M. Faivre has given an inte- 
resting account of the suci^essiva 
variations of the Chinese primrose, 
since its introduction into Europe 
about the year 1820 : ‘ Revue des 
Cours Scientitiques,’ June, 1869, p. 
428. 

The best and fullest account of 
this plant which I have met with is 
by a famous horticulturist, Mr. PauL 
of Waltham, in the ‘Gardener’s 
Chronicle,’ 18 i4, p. 342. 
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in 1629, eight varieties. Now the varieties are very numerous, and 
they were still more numerous a century ago. Mr. Paul remarks 
“ interesting to compare the Hyacinths of 1629 with those 
of 1861, and to mark the improvement. Two hundred and thirty- 
" five years have elapsed since then, and this simple flower servos 
" well to illustrate the great fact that the original forms of nature 
“ do not remain fixed and stationary, at least when brought under 
“ cultivation. While looking at the extremes, we must not, how- 
“ ever, forget that there are intermediate stages which are for the 
most part lost to us. Nature will sometimes indulge herself 
" with a leap, but as a rule her march is slow and gradual.” He 
adds that the cultivator should have “ in his mind an ideal of 
“ Wuty, for the realisation of which ho works with head and 
" toud.” Wo thus see how clearly Mr. Paul, an eminently success- 
ful cultivator of this flower, appreciates the action of methodical 
selection. 

In a curious and apparently trustworthy treatise, published at 
Amsterdam “• in 1768, it is stated that nearly 2,000 sorts were then 
known ; but in 1864 Mr. Paul found only 700 in the largest garden 
at Haarlem. In this treatise it is said that not an instance is 
known of any one variety reproducing itself truly by seed : the 
white kinds, liowever, now almost always yield white hyacinths, 
®I!r r yellow kinds come nearly true. The hyacinth is remark- 
able from having given rise to varieties with bright blue, pink, and 
distinctlj yellow flowers. These three primary colours do not 
occur in the varieties of any other species; nor do they often all 
occur even in the distinct spwies of the same genus. Although the 
Mveral kinds of hyacinths difler but slightly from each other except 
in colour, yet each kind has its own individual character, wliich 
can be recognised by a higlily educated eye ; thus the writer of the 
Amsterdam treatise asserts (p. 43) that some cxixsrienced florists, 
such as the famous G. Voorhelm, seldom failed in a collection of 
above twelve himdred sorts to recognise each variety by the bulb 
alone ! This same writer mentions some few singular variations : 
for instance, the hyacinth commonly produces six leaves, but there 
IS one kind (p. 35) which scarcely over has more than three leaves ; 
Mother never more than five; whilst others regularly produce 
either seven or eight leaves. . A variety, called la Coryphee, in- 
variably produces (p. 116) two flower-stems, united together and 
covered by one skin. The flower-stem in another kind (p. 128) 
comes out of the giound in a coloured sheath, liefore the appearance 
of the leaves, and id consequently liable to suffer from frost. 
Another variety always pushes a second flower-stem after the first 
ha.s liegun to develop itself. Lastly, white hyacinths with red 
purple, or violet centres (p. 129) are the most liable to rot. Thus! 



'•* ‘Des Jscinthes, d* leur Ana- 
tomie, Reproducii<m, et Culture,* 
Amsterdam, 1768. 



Alph. <le Candolle, ‘ Olograph. 
Bot.,* p. 1082. 
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the hyacinth, like s many previous plants, when long cultivated 
and closely watched, is found to offer many singular variations. 

In the two last chapters I have given in some detail the 
range of variation, and the history, as far as knowm, of a 
considerable number of plants, which have been cultivated 
for various purposes. But some of the most variable plants, 
such as Kidney-beans, Capsicum, Millets, Sorghum, &c., have 
been passed over ; for botanists are not at all agreed which 
kinds ought to rank as species and which us varieties; 
and the wild parent-species are unknown.’** Many plants 
long cultivated in tropical countries, such as the Banana, 
have produced numerous varieties ; but as these have never 
been described with even moderate care, they are here also 
passed over. Nevertheless, a sufficient, and perhaps more 
than sufficient, number of cases have been given, so that the 
reader may be enabled to judge for himself on the nature and 
great amount of variation which cultivated plants have 
undergone. 

*“ Alph. de Candolle, ‘ Gdograph. Bot.,’ p. 983. 
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on BOD-VARIATIOir, AND ON CERTAIN ANOMALOUS MODES OF 
REPRODUCTION AND VARIATION. 

BUD-VARIATION IS THE PEACH, PLUM, CHERRY, VINE, GOOSEBERRY, CURRANt', 
AND BANANA, AS SHOWN BY THE UODIPIED PBCIT— IN FLOWERS : 
CAMELLIAS, AZALEAS, CHRYSANTHEMUMS, ROSES, ETC. — ON THE RUNSISO 
OP THE OOIOIB IN CARNATIONS — BUD-VARIATIONS IN LEAVES — TARU- 
TION8 BY SUCKERS, TUBERS, AND BULBS — ON THE BREAKING OF TULIPS 
— BUD-VABUTIONS GRADUATE INTO CHANGES CONSEQUENT ON CHANGED 
CONDITIONS OF LIFE — GRAFT-HYBRIDS — ON THE SEGREGATION OF THE 
PARENTAL CHARACTERS m SEMINAL HYBRIDS BY BUD-VARIATION— ON 
THE DIRECT OR IMMEDIATE ACTION OF FOREIGN POLLEN ON THE MOTHER- 
PLANT — ON THE EFFECTS IN FEMALE ANIMALS OF A PREVIOUS IMPREG- 
NATION ON THE SUBSEQUENT OFFSPRING — CONCLUSION AND SUMMARY. 

This chapter will be chiefly devoted to a subject in many 
respects important, namely, bud- variation. By this term I 
include all those sudden changes in structure or appearance 
which occasionally occur in full-grown plants in their flower- 
buds or leai’buds. Gardeners call such changes “ Sports 
but this, as previously remarked, is an ill-defined expression, 
as it has often been applied to strongly marked variations in 
seedling plants. The difference between seminal and bud 
reproduction is not so great as it at first apjiears ; for each 
bud is in one sense a new and distinct individual ; but such 
individuals are produced through the formation of various 
kinds of buds without the aid of any special apparatus, 
whilst fertile seeds are produced by the concourse of the two 
sexual elements. The modifications which arise through 
bud-variation can generally be propagated to any extent by 
grafting, budding, cuttings, bulbs, <fec., and occasionally even 
by seed. Some few of our most beautiful and useful pro- 
ductions have arisen by bud-variation. 

Bud-variatior.s have as yet been observed only in the 
vegetable kingdom; but it is probable that if compound 
animals, such as corals, <fec., had been subjected to a long 
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course of domestication, they would have varied by buds; 
for they resemble plants in many respects. For instance, any 
new or peculiar character presented by a compound animal is 
propagated by budding, as occurs with differently coloured 
Hydras, and as Mr. Gosse has shown to ho the case with a 
sing\ilar variety of a true coral. Varieties of the Hydra 
have also been grafted on other varieties, and have retained 
their character. 

I will in the first place give all the cases of hud-variations 
which I have been able to collect, and afterwards show their 
importance. ‘ These cases prove that those authors who, 

like Pallas, attribute all variability to the crossing either of 
distinct races, or of distinct individuals belonging to the 
same race but somewhat different from each other, are in 
error ; as are those authors who attribute all variability to 
the mere act of sexual union. Nor can we account in all cases 
for the appearance through bud-variation of new characters 
by the princible of reversion to long-lost characters. He. 
who wishes to judge how far the conditions of life directly 
cause each particular variation ought to reflect well on the 
cases immediately to be given. I will commence with bud- 
variations, as exhibited in the fruit, and then pass on to 
flowers, and finally to leaves. 



Ptach (AmygdaUu persica ). — In the last chapter 1 gave two cases 
of a peach-almond and a double- flowered almond which suddenly 
produced fruit closely resembling true peaches. I have also given 
many cases of pach-trees producing buds, which, when developed 
into branches, have yielded nectarines. Wo have seen that no less 
than six named and several unnamed varieties of the peach have 
thus produced several varieties of nectarine. I have shown that 
it is highly improbable that all these peach-trees, some of which 
are old varieties, and have been propagated by the million, are 
hybrids from the peach and nectarine, and that it is op{xis^ 
to all analogy to attribute the occasional production of nectarines 



' Since the pnblicetioa of the first 
edition of this work, I hare found that 
M. Carriers, Chtf dea P<piniirea au 
Mata. <t Htat. Nat., in his excellent 
Essav, ‘ Production et Fixation des 
VarieWs, 18S5,’haa given a list of 
bud-variatipns far more extensive 



than mine ; but as thme relate chiefly 
to cases occurring in France 1 have 
left my list as it stood, milling 
a few facts from M. Carribre and 
others. Any one who wishes to 
study the subject fully should refer 
to M. Carribre^s Essay. 
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on peach-trees to the direct action of pollen from some neighbonring 
nectarine-tree. Several of the cases are highly remarkable, because, 
firstly, the fruit thus produced has sometimes been in part a 
nectarine and in part a peach; secondly, liecause nectarines thus 
suddenly produced have reproduced themselves by seed ; and thiidly, 
because nectarines are produced from peach-trees from se^ as 
well as from buds. The seed of the nectarine, on the other hand, 
occasionally produces p^hes; and we have seen in one instance 
that a nectarine-tree yielded peaches by bud-variation. As the 
peach is certainly the oldest or primary variety, the production 
of peaches from nectarines, either by seeds or buds, may perhaps 
bo considered as a of reversion. Certain trees have also 
been described as indifferently bearing peaches or nectarines, and 
this may be considered os bud-variation carried to an extreme 

The grosse mignonne peach at Montreuil produced “from a 
sporting branch ” the ^osse mignonne tardive, “ a most excellent 
variety,” which ripens its fruit a fortnight later than the parent 
tree, and is ^Mlly good.* This same peach has likewise produced 
by bud-variation the early groste mignonne. Hunt’s large tawny 
nectarine “ originated from Hunt's small tawny nectarine, but not 
through seminal reproduction.”* 

rittms, — Mr. Knight states that a tree of the yellow magnum 
bonura plum, forty years old, which had always borne ordinary 
fruit, produced a branch which yielded red magnum Ixinums,* 
Mr. Eivers, of Sawbridgeworth, informs me (Jan. 1863) that a 
^le tree out of 400 or 500 trees of the Early Prolific plum, which 
is a purple kind, descended from an old French variety bearing 
purple fruit, produced when about ten years old bright yeUow 
plum.s; the.se differed in no respect except colour from those on 
the other trees, but were unlike any other Imown kind of yellow 
plum.* 

Cherry (Prunut cerasus).— Mr. Knight has recorded (ibid.) the 
case of a branch of a May-Duke cherry, which, though certainly 
never grafted, always produced fhiit, ripening later, and more 
oblong than the fruit on the other branches. Another account 
has been given of two May-Duke cherry-trees in Scotland, with 
branches tearing oblong and very fine fruit, which invariably 
ripened, as in Knight’s case, a fortnight later than the other eherriea* 
M. Carriere gives (p. 37) numerous analogous cases, and one of the 
same tree bearing three kinds of fruit. 

Orapes (Vitit vini/h ^). — The black or purple Frontignan in 



» ‘ aardeDePs Chron.,’ 1854, p. 821. * ‘ Transact. Hort. Soc.,’ vol. ii. p. 

’ Lindley’s ‘Guido to Orchard,’ as 160. 

quoted in ‘Gardener’s Chron.’ 18.V2,r. ‘See also ‘Gardener’s Chron.,’ 

821. For the Early nugaonne peach, 1863, p. 27. 

we ‘Gardener’s Chron.,’ 1864. p. • ‘ Card. Chron.,’ 1852, p. 821. 
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one case produced during two successiTe years (and no doubt 
permanently) spurs which bore while Frontignan grajies. In 
another case, on the same footstalk, the lower berries “ were well- 
coloured black Frontignans; those next the stalk were white, 
with the exception of one black and one streaked berry;” and 
altogether there were fifteen black and twelve white berries on the 
same stalk. In another kind of grape, black and amber-coloured 
berries were produced in the same cluster.’ Count Odart describes 
a variety which often bears on the same stalk small nmnd and 
large oblong berries ; though the shajx! of the berry is generally 
a fixed character.* Here is another striking case given on the 
excellent authority of M. Carriere : ’ “ a black Hamburg grape 
(Frankenthal) was cut down, and produced three suckers; one 
of these was layered, and after a time produced much smaller 
berries, which always ripened at least a fortnight earlier than 
the others. Of the remaining two suckers, one produced every 
year fine grapes, whilst the other, although it set an abundance 
of fruit, matured only a few, and these of inferior quality.” 

Qooneherry {Hibet firmmlaria ). — A remarkable case has l>een 
described by Dr. Lindley “ of a bush which bore at the same time 
Bo less than four kinds of berries, namely, hairy and red, — smooth, 
small and red,— grwn,— and yellow tinged with buff; the two 
latter kinds had a different flavour from the red berries, and their 
seeds were coloured red. Three twigs on this bush grew close 
tt^ether; the first Iwre three yellow berries and one red; the 
second twig boro four yellow and one red; and the third four red 
and one yellow. Mr. Laxton also informs me that he has seen 
a Hod Warrington gooseberry bearing both red and yellow fruit 
on the same branch. 

Currant (Itibn ruhmm).—K bush purchased as the Champagne, 
which is a variety that hears blnsh-coloured fniit intermediate 
between rod and white, produced during fourteen years on siqiarate 
branches and mingled on the same branch, lorries of the red, white, 
and champagne kinds." The suspicion naturally arises that this 
variety may have originated from a cross between a red and white 
variety, and that the above transformation may bo accounted for 
by reversion to both parent-forms; but from the foregoing complex 
case of the gooseberry this view is doubtful. In France, a branch 
of a red-currant bush, about ten years old, produced near the 
summit five white berries, and lower down, amongst the red lierries, 



' Gardener’s Chron.,’ 18.i2, p. 629 ; 
1856, p. 618 ; 1864, p. 986. Other 
cases are given by Braun ‘ Rejuvene- 
scence,’ in ‘Kay Soc. Bot. Mem.,’ 
18.53, p. 314. 

• ‘ Ampdiographie.’&c., 1849, p. 71. 

• ‘ Gardener’s Chronicle,’ 1866, p. 
970. 



'• ‘ Gardener’s Chronicle,’ 1855, pp. 
597, 612. 

“ ‘Gardener’s Chron.,’ 1842, p. 
873 ; 1855, p. 646. In the ‘ Chroni- 
cle,’ p. 876, Mr. P. Mackenzie states 
that the bush still continues to bear 
the three kind-s of fruit. " although 
they have not been every year alike. 
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one berry half red and half white.’* Alexander Braun" also has 
often seen branches on white currant-trees bearing red berries. 

/Vir {I'yrva commioi i»).— Buitsau de la Malle states that the 
flowers on some trees of an ancient variety, the doytnni gaUux, were 
destroyed by frost : other flowers api>eared in July, which produced 
six pears; these exactly resembled in their skin and taste the 
fruit of a distinct variety, the gru* doyenni Ua»c but in shape 
were like the hon-chrrtien : it was not ascertained whether this 
new variety could ho propagated by budding or grafting. The 
same author grafted a bon-chritu-n on a quince, and it produced, 
besides its propjer fruit, an apparently new variety, of a peculiar 
form with thick and rough skin." 

Apple {Pgiu» In Canada, a tree of the variety called 

Pound Sweet, produced," between two of its proper fruit, an a))ple 
which was well rnsseted, small in size, different in shape, and 
with a short peduncle. As no russet apple grew anywhere near, 
this case apiwrcntly cannot be accounted for by the direct action 
of foreign pollen. M. Carriere (p. 38) mentions an analogous 
instance. 1 shall hereafter give cases of apple-trees which regu- 
larly produce fruit of two kinds, or half-and-half fruit; these trees 
are generally supposed, and prol»bly with truth, to l>e of crossed 
parentage, and that the fruit reverts to both parent-forms. 

Hanana {Mtma sa]nentium).~S\T R. Schomburgk states that he 
saw in St. Domingo a raceme on the Fig Banana which bore 
towards the base 12-5 fruits of the proper kind; and these were 
succeeded, as is usual, higher up the raceme, by Imrren flowers, 
and these by 430 fruits, having a widely tlifferent appearance, and 
ripening earlier than the proper fruit The abnormal fruit closely 
resembled, except in being smaller, that of the Muea chivensie or 
cavemiia/iii, which has generally Ixien ranked as a distinct species." 

Flowers.— Many cases have been rccordcel of a whole plant, or 
single branch, or bud, suddenly producing flowers different from 
the proper typo in colour, form, size, doubiencss, or other character. 
Half the flower, or a smaller segment, sometimes changes colour. 

Camellia . — Tlie myrtle-leaved sp^ies (f. myrti/olia), and two or 
three varieties of the common species, have been known to produce 
hexagonal and imperfectly quadrangular flowers ; and the branches 
producing such flowers have lieen propagated by grafting." The 
Pompon variety often bears “ four distin^ishablo kinds of flowers, 
" —the pure white and the red-eyed, which appear promiscuously; 

“ the brindled pink and the rose-coloured, wliich may be kept 



" ‘Revue Horticole,’ quoted 
‘Ganl. Chronicle,’ 1844, p. 87. 

" ‘ Rejuvenescence in Nature,’ B 
Memoirs Ray Soc.,’ 1853, p. 314, 

" ‘Comptes Renilus,’ tom. : 
1855, p. 804. The second case 
given on the authority ofOaudi.hai 



in 



ibid., tom. ixiiv., 18.52, p. 748. 

>* This case is given in the ‘Card. 
Chronicle,’ 1867, p. 403. 

'• ‘ Journal of I’roc. Linn. Soc.. 
vol. ii. Butanv, p. 131. 

" ‘ Card. Chronicie,’ 1847, p. 207. 
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" separate with tolerable certainty by grafting from the branches 
“ that bear them.” A branch, also, on an old tree of the rose-coloured 
variety has been seen to “ revert to the pure white colour, an 
“ occurrence less common than the departure from it.” “ 

Crutaegua oxyacantha. — A dark pink hawthorn has been known to 
throw out a single tuft of pure white blossoms; '• and Mr. A. 
Clapham, nurseryman, of Bedford, informs me that his father had a 
deep crimson thorn (pitted on a white thorn, which during several 
yeaia, always bore, high above the graft, bunches of white, pink and 
deep crimson flowers. 

Azalta indira is well known often to produce new varieties by 
buds. I have myself seen several cases. A plant of Azalea indica 
vnriegata has been exhibited l)caring a truss of flowers of A. ind. 
gledatanrsH " as true as could possibly be produced, thus evidencing 
the origin of that flne variety.” On another plant of A. ind. rarie- 
gala a perfect flower of A. ind. lateritia was produced ; so that both 
ghdaianemi and lateritia no doubt originally appeared as sporting 
branches of A. ind. variet/ata.^ 

t ib'icm (Paritium trirttK/jia). — A seedling of this plant, when some 
years old, produced, at Saharunpore,*' some branches “ which l)ore 
leaves and flowers widely diflerent from the normal form.” " The 
abnormal leaf is much less divided, and not acuminated. The 
petals ore considerably larger, and quite entire. There is also in 
the fresh state a conspicuous, large, oblong gland, full of a viscid 
secretion, on the back of each of the calycine segments.” Dr. King, 
who subsequently had charge of those Gardena, informs mo that a 
tree of Paritium tricuitn'a (probably the very same plant) growing 
there, had a branch buried in the ground, apparently by accident; 
and this branch changed its character wonderfully, ^wing like a 
bush, and producing flowers and loaves, resembling in shape those 
of another species, viz., P. tiliaceum. A small branch s]>ringing 
I from this bush near the ground, reverted to the parent-form. 
Both forms were extensively propagated during several years by 
cuttings and kept perfectly true. 

Althcea roaea.—A double yellow Hollyhock suddenly turned one 
year into a pure white single kind ; sulwequently a branch laaring 
the original double yellow flowers reappeared in the midst of the 
branches of the single white kind.“ 

Pelargonium. — These highly cultivated plants seem eminently 
liable to bud-variation. I will give only a few well-marked cases. 
Gartner has seen** a plant of P. zonule with a branch having white 



'• H«rbcrt, 'Aroaryllidacen,' 1838, 
p. 369. 

‘GnrJener*» Chronicle,’ 18+3, p. 

391. 

W Kxhibited at Hort. Soc.. London. 
Report in ‘ Gardener’* Chron.,’ 1814, 
p. 337. 



*' Mr. W. Bell, Bot Soc. of &lin- 
burgh. May, 186.3. 

” ‘ Revue Horticolc.’ quoted in 
‘Gardener’s Chron.,’ 184.'., p. +7.’>. 

” ‘ Ba.starderzengung, 1849, «. 
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’edges, which remained constant for years, and bore flowers of a 
deeper rod than usual. Generally speaking, such branches present 
little or no difference in their flowers: thus a writer" pinchisi off 
the leading shoot of a seeilling 1‘. ztmale, and it threw out three 
branches, which differed in the size and colour of their leaves and 
stems; but on all throe branches “the flowers were identicfil,’’ 
except in being largest in the green-stemmed variety, and smallest 
in that with variegated foliage : these three varieties were sub- 
sequently propagated and distributed. Many branches, and some 
whole plants, of a variety called eompadum, which l>ears orange- 
scarlet flowers, have been seen to produce pink flowers." Hill’s 
Hector, which is a pale red variety, product a branch with lilac 
flowers, and some trusses with Imth red and lilac flowers. This 
apparently is a ca.se of reversion, for Hill's Hector was a seedling 
from a lilac variety.* Here is a better case of reversion : a variety 
produced from a complicated cross, after having been propagated 
for five generations by seed, yield^ by bud-variation three very 
distinct varieties wliich were undistinguishable from plants, 
“known to have been at some time ancestors of the plant in 
question.”” Of all Pelar^niums, RolIi.sson’s Unique seems to be 
the most sportive; its origin is not positively known, but is believed 
to be from a cross. Mr. Salter, of Hammersmith, states * that ho 
has himself known this purple variety to produce the lilac, the 
rose-crimson or conspienum, and the red or coceitieum varieties; the 
latter has also produced the roae d’amour ; so that altc^ether four 
varieties have originated by bud variation from Rollisson’s Unique. 
Mr. Salter remarks that these four varieties “ may now be con- 
“ sidered as fixed, although they occasionally produce flowers of 
“ the original colour. This year coccineum has pushed flowers of 
“ three different colours, red, rose, and lilac, upon the same truss, 
“ and upon other trusses ore flowers half r^ and half lilac.” 
Besides these four varieties, two other scarlet Uniques ore known to 
exist, both of which occasionally produce lilac flowers identical 
with Rollisson’s Unique ; “ but one at least of these did not arise 
through bud-variation, but is believed to be a seedling from Rollis- 
Bon’s Unkiue.”* There are, also, in the trade” two other slightly 
different varieties, of unknown origin, of Rollisson’s Unique : so 
that altogether we have a curiously complex case of variation both 
by buds and seeds.* Here is a still more complex case : M. Rafarin 



«* ‘ Joam«l of Horticnlture,’ 18'il, 
p. 33«. i 

W. P. Ayre*, in * Gnidenor’ii 
Chron.,’ 1842. p. 791. 

“ W. P. Ayres, ibid. 

” Dr. .Maxwell Masters, ‘ Pop. 
Scieni e Review,’ July, 1872, p. 2.50. 

* ‘Gardener’s Chron.,* 1861, p. 
968. 

" Ibid.. 1861, p. 9L5. 



“ W. Paul, in ‘ Gardener’s Chron.,’ 
1861. p. 968. 

»■ Ibid., p. 945. 

» Kor other cases of bud-variation 
in this same variety, see ‘Gardener’s 
Chron.,’ 1861, pp. 578. 600, 925. For 
other distinct cases of bud-variation 
in the genus Pelarvonium, see ‘ Cot- 
tage Gardener,’ 1860 p. 194. 
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states that a pale rose-coloured variety produced a branch In 
deep rod flowers. “ Cuttings were taken from this ‘ sport,’ 

“ which 20 plants were raised, which flowered in 1867, when 
“ found that scarcely two were alike.” Some resembled the imrent- 
form, some resembled the six)rt, some boro both kinds of flowers; 
and even some of the petals on the same flower were rose-coloured 
and others red.” An English wild plant, the Geranium pra'enK, 
when cultivated in a garden, has been seen to produce on the same 
plant lx)th blue and white, and strii>ed blue and wliite flowers.” 
Chryeanthemum . — This plant frequently sports, both by its lateral 
branches and occasionally by suckers. ‘ ”• ’ ’ ’ 

by bud-' 



2^5 



H bears small yellow flowe 




“ have been known to run bock when planted in rich compost ; but 
“ when sufficient care and time are ex]>ended in proving, there will 
“ exist little danger of subsequent disappointment.” Mr. Salter 
informs me that with all the varieties the commonest kind of biid- 
variation is the production of yellow flowers, and 



nonest kind of biid- 
and, as this is the 
buted to reversion. 



thcmnms, which have all proilnced branches with yellow flowers; 
but three of them have also sported into other colours. With any 
change of colour in the flower, the foliage generally changes in a 
corresponding manner in lightness or darkness. 

Another Compositous plant, namely, Ceniauria cyanus, when culti- 
vated in a garden, not unfrequontly princes on the same root flowers 
of four diflerent colours, viz., blue, white, dark-purple, and parti- 
coloured.” The flowers of Anthemis also vary on the same plant" 
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have originated by bud-variation.** The common double moss-rose 
was imported into England from Italy about the year 173o.“ Its 
origin is unknown, but from analogy it probably arose from the 
Provence rose (W. centi/olia) by bud-variation ; for the branches of 
the common moss-rose have several times been known to produce 
Provence roses, wholly or partially destitute of moss; I have seen 
one such instance, and several others have l>een recorded.*'' 
Mr. Rivers also informs me that he raised tw(f or three roses of 
the Provence class from seed of the old single moss-rose;" and this 
latter kind was produced in 1807 by bud-variation from the com- 
mon moss-rose. The white moss-rose was also produced in 1788 
by an offset from the common red moss-rose : it was at first pale 
blush-coloured, but l>ecamo white by continued budding. On 
cutting down the shoots which had produced this white moss-rose, 
two weak shoots were thrown up, and buds from these yielded the 
beautiful striped moss-rose. The common moss-rose has yielded 
by bud-variation, besides the old single red moss-rose, the old 
scarlet semi-double moss-rose, and the sage-leaf moss-rose, which 
“ has a delicate shell-like form, and is of a l«autiful blush colour ; 
it is now (1852) nearly extinct.”*’ A white moss-rose has been 
seen to bear a flower half white and half pink." Altliough several 
moss-roses have thus certainly arisen by bud-variation, the greater 
numl>er prolably owe their origin to seed of moss-roses. For 
Mr. Rivers informs me that his seedlings from the old single moss- 
rose almost always produced moss-roses ; and the old single moss-rose 
was, as we have seen, the product by bud-variation of the double 
mo.ss-rose originally imiwrted from Italy. That the original moss- 
rose was the product of bud-variation is probable, from the facts 
above given and frf>m the do Meaux moss-rose (also a variety of 
II. centi/olia)** having appeared as a sporting branch on the 
common rose de Meaux. Prof. Caspary has carefully described*'' 
the case of a six-year-old white moss-rose, which sent up several 
suckers, one of which was thorny, and produced red flowers, 
destitute of moss, exactly like those of the Provence rose (7i. renti- 
/o/ia) : another shoot boro both kinds of flowers, and in addition 
longitudinally strii>ed flowers. As this white moss-rose had been 
grafted on the Provence rose. Prof. Caspary attributes the above 



” T. River., ‘Ro>o Amstear*. 
Guiiie,* I8 i7, p. 4. 

*• Mr. Shailer, quoted in ‘Gar- 
dener’s ChroD.; 1848, p. 759. 

* Tran.tnet. Hort. Soc./ vol. It. 
1822, p. 137 ; * Card. Chron.,* 1842, 
p. -422. 

Ses aUo Lomion’s ‘ Arboretuoi,’ 
toK ii. p. 780. ^ 

origin of the several varieties of the 



of Mr. Shailer, who, together with 
his father, was conrerool in their 
original propagation. .Sra ‘Gnrd. 
Chron.,* 1852, p. 769. 

« ‘ Garl. Chrou.,* 1845, p. 564. 

** * Transact. Hort. Soc.,* vol. ii. p. 
242. 
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Gesell. XU Kunigsberg,’ Feb. 3, 186.J, 
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cliangcR to the influence of the stock; but from the facts already 
given, and from others to be given, bud- variation, with reversion, 
is proltably a sufficient ex]>Ianation. 

Many other instances could be added of roses varying by buds. 
The white Provence rose apparently originated in this way.” M. 
Carrifero states (p. 36) that he himself knows of flve varieties thus 

S reduced by the Baronne Prevost. The double and highly-coloured 
elladouna rose has produced by suckers Iwth semi-double and 
almost single white roses; ” whilst suckers from one of these semi- 
double white roses reverted to perfectly characterised Belladonnas. 
In St. Domingo, varieties of the China rose propagated by cuttings 
often revert after a year or two into the old China rose.” Many 
cases have lx»n recorded of roses suddenly becoming striped or 
changing their character by segments : some plants of the Comtesse 
de Chabrillant, which is properly rose-coloured, were exhibited in 
1862," with crimson flakes on a rose pound. I have seen the 
lieauty of Billiard w-ith a quarter and with half the flower almost 
white. The Austrian bramble (if. lutea) not rarely" produces 
branches with pure yellow flowers; and Prof. Henslow has seen 
exactly half the flower of a pure yellow, and I have seen narrow 
yellow streaks on a single petal, of which the rest was of the usual 
copjier colour. 

The following cases are highly remarkable. Mr. Rivers, as I am 
informed by him, possessed a new French rose with delicate smooth 
shoots, pale glaucous-green leaves, and serai-double pale flesh-coloured 
flowers striped with dark red ; and on branches thus characteri^ 
there suddenly appeared in more than one instance, the famous old 
rose called the Baronne Prevost, with its stout thorny shoots, and 
immense, uniformly and richly coloured double flowers ; so that in 
this case the shoots, leaves, and flowers, all at once changed their 
character by bud-variation. According to M. Verlot," a variety 
called Born cannahifoha, which has peculiarly shaped leaflets, and 
differs from every member of the family in the leaves being opposite 
instead of alternate, suddenly appeared on a plant of Jt. alba in the 
gardens of the Luxembourg. Lastly, “ a running shoot ” was observed 
by Mr. H. Curtis“on the old Aimee VibertNoisette,and he budded it 
on Celine; thus a climbing Aimee Vibert was first produced and 
afterwards propagated. 

I>ianthu », — It is quite common with the Sweet William (D. 
Irnrhatus) to see differently coloured flowers on the same root; and I 
have observed on the same truss four differently coloured and 
shaded flowers. Carnations and pinks (D. caryophyllas, &c.) occa- 



“ * Card. Chron.,’ 1852, p. 75P. 

*' ‘ Transact. Hort. Soc.,’ vol. ii. p. 
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sionally vary by layers; and some kinds are so little certain in 
character that they are called by floriculturists “catch-flowers.”" 
Sir. Dickson has ably discussed the “ running” of particoloured or 
striped carnations, and says it cannot be accounted for by the 
compost in which they are grown : “ layers from the same clean 
“ flower would come part of them clean and part foul, even when 
“ subjected to precisely the same treatment; and fre<iuently one 
" flower alone appears influenced by the taint, the remainder coming 
" perfectly clean.”"* This running of the parti-coloured flowers 
npi»rently is a case of reversion by buds to the original uniform 
tint of the species. 

I will briefly mention some other cases of bud-variation to show 
how many plants belonging to many orders have varied in their 
flowers ; and many others might be added. I have seen on a snap- 
dragon {Antirrhinum majus) white, pink, and striped flowers on 
the same plant, and branches with striped flowers on a red-coloured 
variety. On a double stock {Mathiola incana) I have seen a branch 
bearing single flowers; and on a dingy-purple double variety of 
the wall-flower {Chtiranthus cheiri), a branch which had reverted to 
the ordinary copper colour. < »n other branches of the same plant, 
some flowere were exactly divided across the middle, one half lieing 
purple and the other coppery; but some of the smaller petals 
towards the centre of these same flowers were purple longitudinally 
streaked with coppery colour, or coppery streaked with purple. 
A Cyclamen “ has been observed to bear white and pink flowers of 
two forms, the one resembling the Persicum strain, and the other 
the Coum strain. Oenothera bienniit has been seen" bearing flowers 
of three different colours. The hybrid Gladiolus coloilii occasionally 
bears uniformly coloured flowers, and one case is recorded of all 
the flowers on a plant thus changing colour. A Fuchsia has Ihjcu 
seen" bearing two kinds of flowers. Mirahilis jalapa is eminently 
sportive, sometimes hearing on the same root pure red, yellow, and 
white flowers, and others striped with various combinations of 
these three colours." The plants of the Mirahilis, which bear 
such extraordinarily variable flowers in most, probably in all, cases, 
owe their origin, as shown by Prof. Lecoq, to crosses between 
differently coloured varieties. 

Leai<es and S/ioo<s.— Changes, through bud- variation, in fruits and 
flowers have hitherto been treated of ; incidentally some remarkable 
modifications in the leaves and shoots of the rose and Paritium, and 



“ ‘Qai-d. Chron..’ 1843, p. 135. 
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in a lesser degree in the foliage of the Pelargonium and Chrysan- 
themum, have been noticed. 1 will now add a few more cases of 
variation in leaf-buds. Verlot" states that on AralUt trifuUaJa, 
which properly has leaves with three leaflets, branches frequently 
appear bearing simple leaves of various forms; these can be propa- 
gated by buds or by grafting, and have given rise, as he states, to 
several nominal siiecies. 

With r^ixict to trees, the history of but few of the many varieties 
with curious or ornamental foliage is known ; but several prolwbly 
have originated by bud-variation. Here is one case : — An old ash- 
tree {h'raxinua exceltior) in the grounds of Necton, as Mr. Mason 
states, “ for many years lias had one bough of a totally different 
character to the rest of the tree, or of any other ash-tree which I 
have seen ; lieing short-jointed and densely covered with foliaga” 
It was ascertained that this variety could be propagated by 
grafts.” The varieties of some trees with cut leaves, as the oak- 
leaved laburnum, the parsley-leaved vine, and esjiecially the fern- 
leaved beech, are apt to revert by buds to the common forms.** 
The fem-like leaves of the beech sometimes revert only partially, 
and the branches display here and there sprouts bearing common 
leaves, fem-like, and variously shaped leaves. Such cases differ 
but little from the so-called heterophyllus varieties, in which the 
tree habitually bears leaves of various forms; but it is probable 
that most heterophyllous trees have originated as seedlings. There 
is a sul)-variety of the weeping willow with leaves roli^ up into 
a spiral coil ; and Mr. Masters states that a tree of this kind kept 
true in his garden for twenty-five years, and then threw out a single 
upright shoot bearing flat leaves.** 

I have often noticed single twigs and branches on beech and 
other trees with their leaves fully expanded before those on the 
other branches had opened; and as there was nothing in their 
exposure or character to account for this difference, I presume that 
they h^ appeared as bud-variations, like the early and late fruits 
maturing varieties of the peach and nectarine. 

Cryptogamic plants are liable to bud-variation, for fronds on 
the same fern often display remarkable deviations of stmetura 
Spores, which are of the nature of buds, taken from sueh abnormal 
fronds, reproduce, with remarkable fidelity, the same variety, after 
passing tlirough the sexual stage.” 

With respect to colour, leaves often become by bud-variation 
zoned, blotched, or spotted with white, yellow, and red; and this 



“ ‘ Des VarielM,’ 1865, p. 5. 

•' \V. Maaou, ia ‘Ganl. Chron,’ 
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occasionally occurs even with plants in a state of nature. Variega- 
tion, however, appears still more frequently in plants produced 
from seeil ; even the cotyledons or seed-leaves being thus affected." 
There have been endless disputes whether variegation should bo 
considered as a disease. In a future chapter we shall see that it is 
much influenced, both in the case of seedlings and of mature plants, 
by the nature of the soiL Plants which have become variegated as 
Bolings, generally transmit their character by seed to a large 
proportion of their progeny ; and Mr. Salter has given me a list of 
eight genera in which this occurred." Sir F. Pollock has given me 
more precise information : he sowed seed from a variegated plant 
of /lallota rii;/ra wliich was found growing wild, and thirty per 
cent, of the scalings were variegated ; seed from these latter being 
sown, sixty per cent, came up variegated. When branches become 
variegated by bud-variation, and the variety is attempted to l)e 
propagated by seed, the seedlings are rarely variegatixl : Mr. Salter 
found this to lie the case with plants belonging to eleven genera, 
in which the greater number of the seedlings proved to lie green- 
leaved ; yet a few were slightly variegated, or were quite white, but 
none were worth keeping. Variegated plants, whether originally 
produced from seeds or buds, can generally bo propagated by 
Dudding, grafting, &c. ; but all are apt to revert by bud-variatiou 
to their onlinary foliage. This tendency, however, differs much in 
the varieties of oven the same species ; for instance, the golden- 
striped variety of Euonymtu juponktu “ is very liable to run back 
to the green-leavefl, while the silver-striped variety hardly ever 
changes.”" 1 have seen a variety of the holly, with its leaves 
having a central yellow patch, which had everywhere partially 
reverted to the ordinary foliage, so that on the same small branch 
there were many twigs of both kinds. In the pelaigoninm, and in 
some other plants, variegation is generally accomjianied by some 
degree of dwarfing, as is well exemplified in the ” Dandy ” pelargo- 
nium. When such dwarf varieties sport back by buds or suckers 
to the ordinary foliage, the dwarfed stature still remains." It is 
Remarkable that plants propagated from branches which liavo 
revcrtwl from variegated to plain leaves" do not always (^or never, 
as one observer assorts) perfectly resemble the original plam-leaved 
plant from which the varjegated branch arose : it seems that a 
plant, in passing by bud-variation from plain leaves to variegated, 
and Imck again from variegated to plain, is generally in some degree 
affected so as to assume a slightly different aspect 

Bwl-mriation by Suckert, Tuhrrt, and Bulbs . — All the coses 
hitherto given of bud-variation in fruits, flowers, leaves, and shoots, 
have been confined to buds on the stems or branches, with the 
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exception of a few cases incidentally noticed of varying suckers in 
the rose, pelargonium, and chrysanthemum. I will now give a few 
instances of variation in subterranean buds, that is, by suckers, 
tubers, and bull* ; not that there is any essential difference between 
buds above and beneath the ground. Mr. Salter informs me that 
two variegated varieties of Phlox originated as suckers; but I 
should not have thought these worth mentioning, had not Mr. Salter 
found, after repeated trials, that he could not propagate them by 
“ root-joints,” whereas, the variegated Tussilago farfara can thus be 
safely proimgated ;™ but this latter plant may have originated as a 
variegated seedling, which would account for its greater tlxedness 
of cliaracter. The Barl)erry (^Berberin vulgaris) offers an analogous 
case ; there is a well-known variety with seedless fruit, which can 
be proiMigated by cuttings or layers ; but suckers always revert to 
the common form, which produces fruit containing seeds.’* My 
father repeatedly tried this experiment, and always with the 
same result. I may here mention that maize and wheat some- 
times produce now varieties from the stock or root, as does the 
sugar-cane.” 

Turning now to tubers : in the common Potato (Solanum ttiberosum) 
a single bud or eye sometimes varies and produces a new variety; 
or, occasionally, and this is a much more remarkable circumstance, 
all the eyes in a tuber vary in the same manner and at the same 
time, so that the whole tuber assumes a new character. For instance, 
a single eye in a tuber of the old Forty-fold potato, which is a purple 
variety, was observed” to become white; this eye was cut out and 
planti^ scimrately, and the kind has since been largely propagated. 
Kemp’s potato is proi>oply white, but a plant in Lancashire produced 
two tubers which wore red, and two which were white; the red 



’• M. Lemoine (quoted in ‘Card. 
Chron.,’ 1867. p. 74) has lately ob- 
served that the Symphytum with 

gated by dividon oi tL loota.^'lle 
alao foun I that out of 500 plants of a 
Phlox with striped fluwera, which 
had been propagated by rout-division, 
only 8 ven or eight produced etripe 1 
flowera. See also, on atriped Pe- 
largoniume, -Gard. Chron.,’ I8i>7, 

p. 1000. 

’* Anderson’s’ Hecreations in Agri- 
culture.’ vol. V. p. 152. 

” Kor wheat, see ‘ Improvement of 
the Cereals,’ by P. ShirreSl 1873, p. 
47. For maize and sugar-cane, 
Carribre, ibid., pp. 40, 42. With 
respect to the sugar-cane, Mr. J. 
Caldwell, of Mauritius, says (‘ Gar- 
dener’s Chronicle,’ 1874, p. 816) the 



Ribbon cane has here “ sported into a 
perfectly green cane and a perfectly red 
cane from the same head. 1 verified this 
myself, and saw at least 200 instances 
in the same plantation, and the fact 
has TOrapletely upset all our pre- 

colour being permanent. The con- 

sally disbelieved, and that both events 
should oc-cur in the same plant 
incredible. I find, however, in 
Kleischman’s ‘ Rojiort on Sugar Culti- 
vation in Louisiana for 1848, by the 
American Patent Otlicc, the circum- 

” ‘Gard. Chron.,’ 1857, p. 662. 
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kind was propagated in the nsual maimer by eyes, and kept true 
to its new colour, and, lieing found a more productive variety, 
soon l>ecame widely known under the name of 'laylor't Foriy-folil.’’' 
The old Foriy-foid potato, as already stated, is a purple variety; 
but a ])lant long cultivated on the same ground prouncod, not, as in 
the case above riven, a single white eye, but a whole white tuber, 
wliich has since been projiagated and keei>8 true.’* Several cases 
have been recorded of large portions of whole rows of potatoes 
slightly changing their character.’* 

Dahlias projKigatcd by tubers under the hot climate of St. 
Domingo vary much; Sir E. Schomburgk gives the case of the 
“ Butterfly variety,” which the second year produced on the same 
plant “double and single flowers; here white petals edged with 
“maroon; there of a uniform deep maroon.”” Mr. Breo also 
mentions a plant “ which bore two difierent kinds of self-coloured 
" flowers, as well as a third kind which partook of Iwth colours 
" beautifully intermixed.’”* Another case is described of a dahlia 
with purple flowers which bore a white flower streaked with 
purple.’* 

Considering how long and extensively many Bulbous plants 
have been cultivated, and how numerous are the varieties produced 
from seed, these plants have not perhaps varied so much by offsets, 
—that is, by the production of new bulbs,— as might have been 
expected. With the Hyacinth, however, several instances have 
been given by M. Carrifere. A case also has been recorded of a blue 
variety which for three successive years gave offsets producing 
white flowers with a red centre.** Another hyacinth bore “ on the 
same truss a perfectly pink and a prfectly blue flower. I have 
seen a bulb producing at the same time one stalk or truss with fine 
blue flowers, another with fine red flowers, and a third with blue 
flowers on one side and rerl on the other ; several of the flowers 
being also longitudinally striiKd red and blue. 

Mr. John Scott informs me that in 1862 Imalophyllum miniaium, 
in the Botanic Gardens of Edinbui^h, threw up a sucker which 
^ered from the normal form, in the leaves Being two-ranked 
instead of fonr-ranked. 'Ihe leaves were also smaller, with the 
upper surface raised instend of being channelled. 

In the propagation of Tulips, seedlings are raised, called ftJfs or 
bnsders, which, “ consist M one plain colour on a white or yellow. 
“ bottom. These, being cultivated on a dry and rather poor soil, 

become broken or variegated and produce new varieties, 'fhe 
" time that elapses Ixiforo they break varies from one to twenty 



'* ‘Onrd. Chron.,’ 1841, p. 811. 

'* Ibid., 1857, p. «13. 

'• Ibid.. 1857, p. 679. 5.0 also 
Phili|w, *HUt. of Vegetables,’ vol. ii. 
p. bl, for other and similar accounts. 

” ‘ Journal of Proc. Linn. Soc.,’ 
vol. ii. Botany, p. 132. 



’• Loudon’s ‘ Card. Mag.,’ vol. viii., 
1832, p. 94. 

" ‘Carl. Chron.,’ 1850, p. 5.36; 
and 1842, p. 729. 

■DesJacinthes,’^.'., Amsterdam, 
1768, p. 122. 

•• ‘Card. Chron.,’ 1845, p. 212. 
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“ years or more, and sometimes this change never takes place.” “ 
The broken or variegated colours which give value to all tulips are 
duo to bud-variation ; for although the Byblocmens and some other 
kinds have been rai^ from several distinct breeders, yet all the 
Hugucts are said to have come from a single breeder or seedling. 
This bud-variation, in accordanee with the views of MM. Vilmorin 
and Verlot.“ is probably an attempt to revert to that uniform 
colour whiclj is natural to the species. A tulip, however, whicli has 
already Ixjcomo broken, when treated with too strong manure, is 
liable to flush or lose by a second act of reversion its variegated 
colours. Some kinds, as Imperatrix Florum, are much more liable 
than others to flushing ; and Mr. Dickson maintains “ that this can 
no more be accounted for than the variation of any other plant. 
Ho believes that English growers, from care in choosing seed 
from broken flowers imstead of from plain flowers, have to a 
certain extent diminished the tendency in flowers already broken 
to flushing or secondary reversion, /rtii xiphium, according to 
M. Carridre (p. 65), behaves in nearly the same manner, os do so 
many tulips. 

During two consecutive years all the early flowers in a bed of 
Tigridia conchiflora “ resembled those of the old T. pavonia ; but 
the later flowers assumed their proper colour of fine yellow, spotted 
with crimson. An apjiarently authentic account has been published** 
of two forms of Hemerocallis, which have been universally con- 
sidered as distinct species, changing into each other; for the roots 
of the large-flowered tawny H./ulvu, being divided and planted in 
a diflerent soil and place, produced the small-flowered Il.Jiava, as 
well as some intermediate forms. It is doubtful whether such 
cases as these latter, as well os the “ flushing ’’ of broken tulips and 
the ‘‘ running ” of particoloured carnations, — that is, their more or 
loss complete return to a uniform tint, — ought to be cla>sed under 
bud-variation, or ought to be retained for the chapter in which I 
treat of the direct action of the conditions of life on organic lieings. 
These cases, however, have this much in bud-variation, that tlie 
change is effected through buds and not through seminal re- 
production. But, on the other hand, there is this difference— that 
in ordinary cases of bud-variation, one bud alone changes, whilst in 
the foregoing cases all the buds on the same plant were modified 
together. With the potato, wo have sewi an intermediate case, for 
all the eyes in one tuber simultaneously changed their character. 

I will conclude with a few allied oases, which may l>e ranked 
either under bud-variation, or under the direct action of the 
conditions of life. When the common Hc]>atica is transplanted from 



•• Loudon’s ‘ tnoyclopicdia of Gar- 
dening,’ p. 1024. 

•> ■ Production des Vaiidtoj,’ 1865, 
p. 6 i. 

•' ‘Card. Chron.,’ 1841, p. 782; 



1842, p. .55. 

‘ Gard. Chron.,’ 1849, p. 565. 

** ‘ Transact. Linn. Soc.,’ vol. ii. p. 
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its native woods, the flowers chnnfje cplour, even during the first 
year.*’ It is notorious that tlie improved varieties of tlie Hearts- 
ease ( Viola Irk'Jor), when transplanted, often produce flowers widely 
different in size, form, and colour : for instance, I transplanted a 
largo uniformly-coloured dark purple variety, whilst in full flower, 
and it then produced much smaller, more elongated flowers, with 
the lower petals yellow ; these were succeedetl by flowers marked 
with large purple spots, and ultimately, towards the end of the 
same summer, by the original large dark purple flowers. The 
slight changes which some fruit-trees undergo from being grafted 
ami regrafM on various stocks," were considered by Andrew 
Knigdit" as closely allied to “sporting branches,” or bud-variations. 
Again, wo have the case of young fruit-trees changing their 
character as they ^w old ; seedling pears, for instance, lose with 
a^ their spines and improve in the flavour of their fruit. Weeping 
birch-trees, when grafted on the common variety, do not acquire a 
perfect pendulous habit until they grow old : on the other hand, I 
shall hereafter give the case of some weeping ashes which slowly 
and gradually assumed an upright habit of growth. All such 
changes, dependent on age, may be compared with the changes, 
alluded to in the last chapter, which many trees naturally undergo; 
as in the case of the Deodar and Cedar of Lebanon, which are 
unlike in youth, whilst they clo.sely resemble each other in old 
age ; and as with certain oaks, and with some varieties of the lime 
and hawthorn." 

Graft-hybrids.— Betore giving a summary on Bud-variation I 
will discuss some singular and anomalous cases, which are 
more or less closely relateel to this same subject. I will 
begin with the famous case of Adam’s laburnum or Cytisus 
adami, a form or hybrid intermediate between two very dis- 
tinct species, namely, C. laburnum and purpureus, the common 
and purple laburnum ; but as this tree has often been 
described, I will be as brief as 1 can. 

Throughout Europe, indifferent soils and under different cUmates. 



•’ Ooiron, ‘ De I’Espice,’ tom. ii. p. 

" M. Carribre has latch ihscribed, 
in the ‘Revue Horticole.’ fl)ec. 1. 
1866, p. 4.Y7,) aj 






rted grafts of the Aria 
i thorn-trees epines) growing 



produceil shoots with bark, buds, 
leaves, petioles, petals, and flower- 
stalks. all widely different from those 



of the Aria. The pafted shoots were 
also much hardier, and flowered 
earlier, than those on the ungrafted 
Aria. 

•• ‘ Transact. Hort. Soc.,’ vol ii. p. 
160. 

" For the cases of oaks, s« Alph. 
De Candolle in ‘ Bibl. Univers.,’ 
Geneva, Nov. 1862 ; for limes, &c., 
I,oudon’s ‘Card Mag..’ vol. xi., 1835, 
p. 503. 
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branches on tliis tree have repeatedly and suddenly reverted to the 
two parent- species in their flowers and leaves. To behold mingled 
on the same tree tufts of dingy-red, bright yellow, and purple 
flowers, borne on branches having widely different leaves and 
manner of growth, is a surprising sight. The same raceme .some- 
times bears two kinds of flowers; and I have seen a single flower 
exactly divided into halves, one side being bright yellow and the 
other purple ; so that one half of the standard-petal was yellow and 
of larger size, and the other half purple and smaller. In another 
flower the whole corolla was bright yellow, but exactly half the 
calyx was pnrple. In another, one of the ding}--red wing-petals had a 
narrow bright yellow stripe on it; and lastly, in another flower, 
one of the stamens, which had become slightly foliacoous, was half 
yellow and half purple; so that the tendency to segregation of 
character or reversion affects even single parts and organs.** The 
most remarkable fact about this tree is that in its intermediate 
state, even when growing near both parent-species, it is quite 
sterile ; but when the flowers become pure yellow or pure purple 
they yield scetl. I believe that the pods from the yellow flowers 
yield a full complement of seed; they certainly yield a larger 
number. Two seedlings raised by Mr. Herltert from such seed** 
exhibited a purple tinge on the stMks of their flowers ; but several 
seedlings raised by myself resembled in every character the common 
laburnum, with the exception that some of them had remarkably 
long racemes: these seedlings were perfectly fertile. That such 
purity of character and fertility should be suddenly reacquired 
from so hybridised and sterile a form is on astonishing pheno- 
menon. The branches with piurple flowers appear at tirst sight 
exactly to resemble those of C. purpureus; but on careful com- 
parison I found that they differ^ from the pure s^ies in the 
shoots being thicker, the leaves a little broader, ana the flowers 
slightly shorter, with the corolla and calyx less brightly purple; 
the basal part of the standard-petal also plainly showed a trace of 
the yellow stain. So that the flowers, at least in this instance, had 
not perfectly recovered their true character; and in accordance 
with this, they were not perfectly fertile, for many of tlie pods 
contained no seed, some produced one, and very few contains as 
many as two seeds ; whilst numerous pods on a tree of the pure 0. 
purpureus in my garden contained three, four, and five fine seeds. 
The pollen, moreover, was very imperfect, a multitude of grains 
being small and shrivelled; and this is a singular fact; for, as wo 
shall immediately see, the pollen-ipiins in the dingy-red and sterile 
flowers on the parent-tree, were, in external appearance, in a much 



For ADAlagous fact*, set Bnnn, 
‘ Rejuvenescence,’ in ‘ Rny Soc. Bot. 
Mem.,’ 1853, p. 320; and ‘Card. 
Chron.,’ 1842, p. 397; also Brann, 
in ' Sitznngsberichte der Gea. natur- 



forschender Freunde,’ June, 1873, p. 
63. 

•* ‘ Journal of Hort. Soc.,’ vol. ii. 
1817, p. luO. 
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better state, and included very few shrivelled (p:ains. Althoufrh the 
pollen of the reverted purple flowers was in so p(X>r a condition, 
tlio ovules were well forniM, and the seeds, when mature, pcnni- 
na>ed freely with me. Mr. Herbert raised plants from seeds of 
the reverted purple flowers, and they differed a v^ry little from the 
usual state of <■'. pnrpureue. Some which I rais^ in the same 
manner did not differat all, either in the character of their flowers or 
of the whole bush, &x>m the pure C. purpurem. 

Prof. Caspar^ lias examined the ovules of the dingy-red and 
sterile flowers in several plants of C. nd/imi on the Continent,” and 
finds them generally monstrous. In three plants examined by me 
in England, the ovules were likewise monstrous, the nucleus 
varying much in shape, and projecting irregularly beyond the 
projior coats. The pollen grains, on the other hand, judging from 
their external appearance, were remarkably good, and readily pro- 
truded their tubw. By repeatedly counting, under the microscope, 
the proportional numtier of Imd gnuns, Brof. Caspary ascertained 
that only 2'5 per cent, were bad, which is a less proportion than in 
the pollen of three pure species of Cj’tisus in their cultivated state, 
viz., C. purpureut, laburnum, and alpinus. Although the pollen of 
C. udami is thus in appearance good, it does not follow, accord- 
ing to M. Naudin’s ob^rvation” on Mirabilis, that it would be 
functionally effective. The fact of the ovules of C. ndami being 
monstrous, and the pollen apparently sound, is all the more re- 
markable, because it is oppos^ to what usually occurs not only 
with most hybrids,” but with two hybrids in the same genus, 
namely in C. purjntreo-^ongntue, and C. alfUno-laburnum. In both 
these hybrids, the ovules, as ob^rved by Prof. Caspary and myself, 
were well-formeil, whilst many of the pollen-grains were ill-formed; 
in the latter hybrid 20’3 per cent., and in the former no less than 
84'8 per cent, of the grains were ascertained by Prof. Caspary to be 
bad. This unusual condition of the male and female reproductive 
elements in C. tuiami has been used by Prof. Caspary ns an argu- 
ment against this plant being considered as an ordinary hybrid 
produced from seed ; but we should remember that with hybrirb 
the ovules have not Ixsen examined nearly so frequently as the 
pollen, and they may be much oftener imperfect tliau is generally 
supno^. Dr. E. Bornet, of Antibes, informs me (through Mr. J. 
Traherne Mo^idge) that with hybrid Cisd the ovarium is fre- 
quently deformed, the ovules being in some cases quite absent, and 
in other cases incapable or fertilisation. 

Several theories have been propounded to account for the origin 
of C. atlami, and for the transformations which it undergoes. The 



•* See ‘ Trsiuact. of Hort. Congress 
of Amstertinm,’ 186.') ; but I owe 
mo.st of the following informrtion to 
Prof. Caspary’s letters. 



‘Nourelles Archives dn Mn- 
1 ,’ tom. i. p. 143. 
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whole case has been attributed by some authors to bud- variation ; 
but considering the wide difference between C. laburnum and 
purpurem, both of which are natural s]>ecie8, and considering the 
sterility of the intermediate form, this view may be summarily 
rejecte<l. Wo shall presently see that, with hybrid plants, two 
embryos differing in their characters may be develoi>ed within the 
same seed and cohere; and it has been supposed that C. ailumi 
thus originated. Many botanists maintain that C. mlami is a 
hybrid produced in the common way hy seed, and that it has 
reverted by buds to its two parent-forms. Negative results are not 
of much value; but Reisseck, Caspary, and myself, tried in vain to 
cross C. laburnum and puipunus; when I fertilised the former with 
pollen of the latter, I had the nearest approach to success^for iiods 
were formed, but in sixteen days after the withering of the flowers, 
they fell off. Nevertheless, the belief that C. adami is a spon- 
taneoufily produced hybrid between these two species is supported 
hy the fact that such hybrids have arisen in this genus.. In a be<l 
of seedlings from (’. elongatus, which grew near to C. purpuieus, and 
was prolMibly fertilised' by it through the agency of insects (for 
these, as I know by experiment, play an important part in the fer- 
tilisation of the laburnum), the sterile hybrid C purp'a eo-eloi.gutui 
appeared.** Thus, also, Waterer’s laburnum, the V. ul/.inc-labur. 
uiim,*’ spontaneously appeared, as 1 am informed by Mr. Waterer, 
in a IxhI of seedlings. 

On the other hand, we have a clear and distinct account given to 
Poiteau,** by M. Adam, who raised the plant, showing that ( ’. adumi 
is noi an ordinary hybrid; but is what may be called a graft-hybrid, 
that is, one produced from the united cellular tissue of two distinct 
species. M. Adam inserted in the usual manner a shield of the 
bark of C. purpurttu into a stock of C. laburnum ; and the bud lay 
dormant, as often happens, for a year ; the shield then produced 
many buds and shoots, one of which grew more upright and 
vigorous with larger leaves than the shoots of C. purpureus, and 



•• Braun, in ‘ Bot. Mem. Ray. Soc.,’ 
18.5.'?, p. xiiii. 

•' 'Thu hybrid has never been de- 
scribed. ]t is exactly intermediate in 

at the base of the standard petal, 
almost every other character^ be- 
it approaches the former species more 



►•3 per ce 
ill-fon 



from both parent-species, during some 
seasons yielded no good seeds ; but in 
1866 it was unu.wually fertile, and iU 
long racemes produced from one to 
occasionally even four pods. Many 
of the pods contained no good seedSy 
but geuerally they contained a single 
apparently good seed, sometimes two. 
and in one case three seeds. Some of 
these seeds germinated, and 1 raised 
two trees from them ; one resembles 
the present form; the other has a 

** * Annales de la Soc. de I'Hort. de 
Paris,* tom. vii., 1S30, p. 93. 
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was consoquontly pro^ted. Now it deserves especial notice that 
th^ plants were sold by M. Adam, os a variety of C. jmrpurtu», 
tefore they liad flowered; and the account was published by 
Poiteau after the plants had flowered, but l>efore they had ex- 
lubited their remarkable tendency to revert into the two iiarent 
sp^i^. bo that there was no conceivable motive for falsification, 
and it 18 difficult to see how there could have boeu any error.” If 
wo admit as troe M. Adam’s account, we must admit the extra- 
ordinary fact that two distinct species can unite by their cellular 
tissue, and sulisequently produce a plant bearing leaves and sterile 
flowers interm^iate in character between the scion and stock, and 
producing buds liable to reversion ; in short, resembling in every 
important resiiect a hybrid formed in the ordinary way by seminal 
reproduction. 

I will therefore give all the facts which I have been able to 
collect on the formation of hybrids between distinct species 
or varieties, without the intervention of the sexual organs. For 
if, as I am now convinced, this is possible, it is a most im- 
portant fact, vvhich wdll sooner or later change the views held 
physiologists with respect to sexual reproduction. A 
sufficient body of facts will afterwards be adduced, showing 
that the segregation or separation of the characters of the 
two parent-forms by bud-variation, as in the case of Cytisus 
adami, is not an unusual though a striking phenomenon. 
IV e shall further see that a whole bud may thus revert, or 
only half, or some smaller segment. 



. . _ -n Florence raiseii 

— ^ that It was a seedling which had been grafted; 
and after the grart had perished, the stock sprouted and produced 



tlic hizzarria. Gallgsio, 
specimens and compared 
original descrilier, P. Ni ‘ 



jfully examined several living 
ith the description given by the 

. 1 A—’ - n ^ produces at the same 

time leaves, flowers, and fruit identical with the bitter orange and 
with the citron of Florence, and likewise compound fruit, with the 
tenially. 



two kinds either blei 
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:, both externally and intern 
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or segregated in various ways. This tree can be propagated by 
cuttings, and retains its diversified character. The so-called tri- 
facial orange of Alexandria and Smyrna'” resembles in its general 
nature the bizzarria, and differs only in the orange being of the 
sweet kind ; this and the citron are blended together in the same 
fruit, or are separately produced on the same tree; nothing is 
known of its origin. In rerard to the bizzarria, many autliors 
believe that it is a graftrhybria ; Gallcsio, on the other hand, thinks 
that it is an ordinary hybrid, with the habit of partially revert- 
ing l>y buds to the two jwrent-forms ; and we have seen that the 
EiJecies in this genus often cross spontaneously. 

It is notorious that when the variegatetl Jessamine is budded on 
the common kind, the stock sometimes produces buds l)caring 
variegated leaves : Mr. Rivers, as he informs me, has seen instances 
of this. The same thing occurs with the Oleander.'"* Mr. Rivers, 
on the authority of a trustworthy friend, states tliat some buds of 
a golden-variegated ash, which were inserted into common ashes, 
all died except one; bnt the ash-stocks were affected,'"* and pro- 
duced, both alxjve and below the points of insertion of the plates 
of bark bearing the dead buds, shoots which bore variegateil leaves. 
Mr. J. Anderson Henry has communicated to me a nearly similar 
case : Mr. Brown, of Perth, observed many years ago, in a Highland 
glen, an ash-tree with yellow leaves ; and buds taken from this tree 
were inserted into common ashes, which in consequence were affected, 
and produced the Itlutdivl Brmdalbane Anh. Tliis variety has been 
propagated, and has preserved its character during the last fifty 
years. Weeping ashes, also, were budded on the affected stocks, 
and became similarly variegated. It has been repeatedly proved 
that several species of Abutilon, on which the variegated A. 
has been grafted, become variegated.'"* 

Many authors consider variegation as the result of disease ; and the 
foregoing cases may bo looked at as the direct result of the inoculation 
of a disease or some weakness. This has been almost proved to be 
the case by Morren in the excellent paper just referred to, who shows 
that even a leaf inserted by its footstalk into the bark of the stock 
is sufficient to communicate variegation to it, though the leaf 
soon perishes. Even fully formed leaves on the stock of Abuti- 
lon are sometimes affect^ by the graft and become variegated. 
Variegation is much influenced, as wo shall hereafter see, by the 
nature of the soil in which the plants are grown ; and it does not 



‘G»r<l. Chron.,’ 185.5, p. 628. 
Sm also Prof. Cupary, in ‘Transact. 
Hort. Congress of Amsterdam,’ 1865. 

•” Girtner (‘ Bastarderzeugung,’ a. 
6111 gives many references on this 



given by Brabley, in 1724, ii 
•Treatise on Husbandry,’ vol. 



Morren, ‘ Bull, de I’Acad. R. des 
Sciences de Belgique,’ 2de series, 
tom. xxviii., 1869, p. 434. .Also Mag- 
nus, ‘ Gesellschaft i.aturforschender 
Kreunde, Berlin,’ Feb. 21, 1871, p. 
13 : ibid., June 21, 1870, and Oct. IT, 
1871. Also ‘ Bot. Zeitung,’ Feb. 24, 
1871. 
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seem improbable that whatever change in the sap or tissues certain 
or “ot called a disease, might spread from the 
insert^ piece ot bark to the stock. But a change of this kind 
cannot be considered to be of the nature of a graft-hybrid 
f here is a variety of the hazel with dark-purple leaves. like those 
of the copper-beech : no one has attributed this colour to disease 
^ ®“Pgeration of a tint which may often 

1 » seen on the leaves of the common hazel. When this variety is 
common h^l,‘“ it sometimes colours, as has teeii 
sorted, the leaves Wow the graft; although negative evidence is 
®'^«rs, who has iKisscssed 

hundr^s of such grafted trees, has never seen an instance.^ 

Gartner “quotes two semrate accounts of branches of dark and 
v' n >" ''“rious ways, such 

M lieing ^it longitudinally, and then joined, &c.; and these 
baches produced disrinct bunches of grapes of the two colours 
and other bunches with berries, either stripo^or of an intermediate 
and new tint. Even the leaves in one case were 

remarkable because Andrew Knight never suc- 
^en^of fertilising white kinds by 

pollen of daik kmds; though, as wo have seen, he obtained seed- 
jmgs with variegated fruits and leaves, by fertilising a white variety 
-^'“Ppe S™Pe- Giirtner attribut«» 
the atove-quoted cases merely to bud- variation ; but it is a stranire 
coincidence that the branches which had been grafted in a peculiw 
imnner should alone th^us have varied ; and H. Adorne de T^arne? 
^itnolv asserts that he produced the described result more than 
f m ®°“ *•? “i splitting and uniting the branches 

111 the manner described by him. 

case had not the author 
of Des Jacinthcs ■« impressed me with the Wief not only of his 
truthfulness: ho says that bulbs of 
blue and red hyacmtlis may be cut in two, and that they will grow 

wdh flowers of the -two colours on the opposite sides. But the 
remarkable Mint is, that flowers are sometimes produced with the 
f M ‘TV'®''’. ®>°“ly analogous 

telllche" “’® eropeaon the united Wno 

In the caw of r^ it is supposed that several graft-hvbrids have 
Wn formed, but there is much doubt about these cas^, owing to 
inF*»nT®v®^ ordinary bud-variations. The most tnistwofthy 

instance known to me is one, recorded by Mr. Poynter,'" who 
Msurcs me in a letter of the entire accuracy of the statement, /.tw 
<<eiwiiew»i» hatl lieen budded some years previously on a white 

I»U(lon’> ‘ Avborctum,’ vol. iv. 

‘ Bastarderzeugung,’ s. 619. 
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Banksian roee; and from tho much enlarged point of junction, 
whence the Devoniensis and Banksian still continued to grow, a 
tliird branch issued, which was neither pure Banksian nor pure 
Bevoniensis, hut partook of the character of both; the flowers 
resembled, but were superior in character to those of the variety 
(Milled Lam in/ue (one of the Noisettes), while tho shoots were similar 
in their manner of growth to those of tho Banksian rose, with the 
exception that the longer and more robust shoots were furnished 
with prickles. This rose was exhibited before the Floral Committee 
of the Horticultural Society of London. Br. Bindley examined it 
and concluded that it had certainly been produced by the mingling 
of if. hmktke with some rose like if. devonittait, " for while it was 
very greatly increased in vigour and in size of all the parts, the 
leaves were half-way between a Banksian and Tea-scented rose.” 
It appears tliat lose-growers were previously aware that the Banksian 
rose sometimes affects other roses. As Mr. Poynter's new variety is 
intermediate in its fruit and foliage lietween the stock and scion, 
and as it arose from the point of junction between tho two, it is very 
improlwble that it owes its origin to mere bud-variation, indepen- 
dently of the mutual influence of the stock and scion. 

Lastly, with respect to potatoes. Mr. E. Trail stated in 1867 
before the Botanical Society of Edinburgh (and has since pven me 
fuller information), that several years ago he cut about sixty blue 
and white jwtatoes into halves through the eyes or buds, and then 
carefully joined them, destroying at the same time the other eyes. 
Some of these united tubers produced white, and others blue tubers ; 
some, however, produced tubers partly white and partly blue; 
and the tnbers tom about four or five were regularly mottled with 
the two colours. In these latter cases we may conclude that a stem 
had been formed by the union of the bisected buds, that is, by graft- 
hybridisation. 

In the ‘Botanische Zeitung’ (May 16, 1868), Professor Hildebrand 
gives an account with a coloured figure, of his experiments on two 
varieties which were found during the same season to be constant 
in character, namely, a somewhat elonfmted rough-skinned red potato 
and a rounded smooth white one. Ho inserted buds reciprocally into 
both kinds, destroying tho other buds. He thus raised two plants, 
and each of these produced a tuber intermediate in character 
lietwcen the two parent-forms. That from the red bud grafted 
into the white tuber, was at one end red and rough, as the whole 
tuber ought to have been if not affected ; in the middle it was 
smooth with red stripes, and at the other end sm<x>th and altogether 
white like that of the stock. 

Mr. Taylor, who had received several accounts of potatoes having 
Ixjcn grafted by wedge-shaped pieces of one variety inserted into 
another, though sceptical on the subject, made twenty-four experi- 
ments which he described in detail before the Horticultural Society.'" 



••• See ‘ Gard. Chron.,’ 1869, p. 220. 
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He tlius raised many new Tarieties, some like the graft or like the 
stock; others liaviiig an intermediate character. Several persons 
witnessed the digging up of the tubers from these graft-hybrids; 
and one of them, Mr. Jameson, a large dealer in potatoes, ivrites 
thus, “ They were such a mixed lot, as 1 have never before or since 
“ seen. They were of all colours and shapes, some very ugly and 
“ some very handsome.” Another witness says “ some were round, 
" some kidney, pink-eyed kidney, pielmld, and mottled red and 
“ purple, of all shapes and sizes.” Some of these varieties have 
been found valuable, and have been extensively propagated. 
Mr. Jameson took away a large picliald potato which he cut into 
five sets and propagated ; these yielded round, white, red, and pie- 
bald potatoes. 

Mr. Fitzpatrick followed a different plan he grafted together 
not the tubers but the young stems of varieties producing black, 
white, and red potatoes. The tuliers borne by three of tliese twin 
or united plants were coloured in an cxtraoi^nary manner; one 
was almost exactly half black and half white, so that some persons 
on seeing it thought that two ixitatoes had been divided and re- 
joined; other tubers were half red and half white, or curiously 
mottled with red and white, or with red and black, according 
to the colours of the graft and stock. 

The testimony of Mr. Fenn is of much value, as he is “a well 
known ixitato-grower” who has raised many new varieties by crossing 
different kinds in the ordinary manner. He considers it “ demon- 
strated” that new, intermediate varieties can be pr^uced by 
grafting the tubers, though he doubts whether such will prove 
valuable."' He made many trials and laid the results, exhibiting 
specimens, before the Horticultural Society. Not only wore the 
tubers affected, some being smooth and white at one end, and 
rough and red at the other, but the stems and leaves were modified 
in their manner of growth, colour and precocity. Some of these 
graft-hybrids after being propagated for three years still showed in 
their haulms theirliew character, different from that of the kind 
from which the eyes had liecn taken. Mr. Fenn gave twelve of the 
tulsirs of the third generation to Mr. Alex. Dean, who grew them, 
and was thus converted into a believer in graft-hybridisation, 
having previously been a complete sceptic. For comparison ho 
planted the pure parent-forms alongside the twelve tubers; and 
found that many of the plants from the latter "• were intermediate 
l>etween the two parent-forms in precocity, in the tallness, up- 
rightness, jointing, and robustness of the steins, and in the size and 
colour of the leaves, 

-\nother experimentalist, Mr. Rintonl, grafted no leas than fifty-nine 
tiibei-s, which differed in shape (some being kic^eys) in smoothness 



"• ‘ Gard. Thron.,’ 1869, p. 335. heaion of tha united wedges. See 

■" ‘Gard.t’hron.,’ 1869, p. 1018, with also ibid., 1870. pp. 1977, l‘983. 
remarks by Dr. Masters on the ad- "» ‘Oard. Chron.,’ 1871, p. 837. 
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and rolonr >■» and many of the plants thns raised " were intermediate 
m the tubers as well as m the haulms.” He describes the more 
strikmg cases. 

In ISn I rweiv^ a letter from Mr. Merrick, of Boston, U.S.A., 
who states that, Mr Fearing Dnrr, a very careful experimenter and 
author of a much valued book, ‘The Garden Vegetables of 
America, has succeeded m producing distinctly mottled and 
curious potatoes— evidently graft-hybrids, by inserting eyes 
from blue or red potatoes into the sulistance of white ones, after 
« eyes of the latter. I have seen the potatoes and 

they are very curious.” ^ 

experiments made in Germany, since 
the publication of Prof. Hildebrand’s paper. Herr Magnus relates'" 

rauth, both attMhed to the Royal Gardens of Berlin. They inserted 
tlic eyes of red potah^ into white ones, and vice verm Many 
diflfcrciit foiTOs partying of the characters of the inserted bud and 
of the stwk were thus obtained; for instance, some of the tubers 
were white with red eyes. 

Society (Nov. 19, 1872) the produce of grafts l^tween black, white 
and red pota^ made by Dr. Neubert. These were made by 
uniting not the tubers but the young stems, ns was done by Mr 
ritepntnck. The i^ult was remarkable, inasmuch as all the 
tuliere thus produml were intermediate in character, though in a 
vanablo degree. Those between the black and the white or the red 
wore the rawt staking in appearance. Some from between the 
white and red had one half of one colour and the other half of the 
other colour. 

communicated 

f “Porimente in grafting together the 

tuliers of red Saxon, blue, and elongated white potatoes. The eyes 
were removed by a cylindrical instrument, and inserted into coire- 
sixmding holes in other varieties. The plants thus iiroduced yielded 
a great numlier of tuliers, which were intermediate between the two 
IMireut-forms in shape, and in the colour both of the flesh and skin 
v» i Py inserting wedges of the elongated 

M lute Mexican potato mto a Black Kidney potato. Both sorts are 
known to bo ve^ constant, and differ much not only in form and 
colour, but in the eyes of the Black Kidney being deeply sunk 
whereas those of the White Mexican are superficial and of a 
i^^® produced by these hybrids were 

iiitenn^iato in colour and form; and some which resembled in 
form the graft, i.e. the Mexican, had eyes deeply sunk and of the 
same shape as in the stock or Black Kidney. 



"• ‘G«rd. Chron.,’ 1870, p. 1506. 
■'•‘Sitzunstberichte der Gawll- 
zchaft oaturfurschendzr Kreunde zu 



B*rliD,’Oct. 17, 1871. 

■'* Ibid., Nov. 17, 1874. &-e »lzo 
excellent remarks by Herr Magnus. 
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Any one who will attentively consider the abstract now 
given, of the experiments made by many observers in several 
conntries, will, I think, bo convinced that by grafting two 
varieties of the potato together in various ways, hybridised 
plants can be produced. It should be observed that several 
of the experimentalists are scientific horticulturists, and 
some of them potato-growers on a large scale, who, though 
beforehand sceptical, have been fully convinced of the possi- 
bility, even of the ease, of making graft-hybrids. The only 
way of escaping from this conclusion is to attribute all the 
many recorded cases to simple bud-variation. Undoubtedly 
the potato, as wo have seen in this chapter, does some- 
times, though not often, vary by buds; but it should be 
especially noted that it is experienced potato-growers, whose 
business it is to look out for new varieties, who have expressed 
unbounded astonishment at the number of new forms produce<l 
by graft-hybridisation. It may be argued that it is merely 
the operation of grafting, and not the union of two kinds, 
which causes so extraordinary an amount of bud-variation ; 
but this objection is at once answered by the fact that potatoes 
ai-e habitually propagated by the tubers being cut into pieces, 
and the solo diiference in the case of graft^hybrids is that 
either a half or a smaller segment or a cylinder is placed in 
close op|X)sition with the tissue of another variety. Moreover, 
in two eases, the young stems were grafted together, and the 
plants thus united yielded the same results as when the tubers 
wore united. It is an argument of the greatest weight that 
when varieties are pnxluced by simple bud- variation, they 
frequently present quite now characters ; whereas in all the 
numerous cases above given, as Herr Magnus likewise insists, 
the graft-hybrids are intermediate in character between the 
two forms employed. That such a result should follow if the 
one kind did notafl'ect the other is incredible. 

Characters of all kinds are affected by graft hybridisation, 
in whatever way the grafting may have been effecte<l. The 
plants thus raised yield tubers which partake of the widely 
different colours, form, state of surface, position and shape 
of the eye of the parents ; and according to two careful ob- 
servers they are also intermediate in certain constitutional 
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I>ecnliaritie8. But we should hear in mind that in all the 
varieties of the potato, the tubers differ much more than any 
other part. 

The potato affords the best evidence of the possibility of 
the formation of graft-hybrids, but we must not overlook the 
account given of the origin of the famous Cylitus adami by 
>1. Adam, who had no conceivable motive for deception, and 
the exactly parallel account of the origin of the Bizzarria 
orange, namely by graft-hybridisation. Nor must the cases 
be undervalued in which different varieties or species of vines, 
hyacinths and roses, have been grafted together, and have 
yielded intermediate forms. It is evident that graft-hybrids 
can be made much more easily with some plants, as the 
]K)tato, than with others, for instance our common fruit trees; 
for these latter have been grafted by the million during many 
centuries, and though the graft is often slightly affected, it 
is very doubtful whether this may not bo accounted for. merely 
by a more or less free supply of nutriment. Nevertheless, 
the cases above pven seem to me to prove that under certain 
unknown conditions graft-hybridisation can be effected. 

Herr .Magnus asserts with much truth that graft-hybrids 
resemble in all respects seminal hybrids, including their 
great diversity of character. There is, however, a jiartial 
exception, inasmuch as the characters of the two parent forms 
are not often homogeneously blended together in graft-hybrids. 
They much more commonly appear in a segregated condition, 
—that is, in segments either at first, or subse<iuently 
through reversion. It would seem that the reproductive 
elements are not so completely blended by giafting as by 
sexual generation. But segregation of this kind occurs by no 
means rarely, as will be immediately shown, in seminal 
hybrids. Finally it must, I think, bo admitted that we learn 
from the foregoing cases a highly important physiological fact, 
namely, that the elements that go to the pnxluction of a new 
being, are not necessarily formed by the male and femaleorgana. 
They are pr^nt in the cellular tissue in such a state that they 
can unite without the aid of the sexual organs, and thus give 
rise to a now bud partaking of the characters of the two 
parent forms. 
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On the tegregalion of the parental characters in seminal hybrids 
by bud-variation. — I will now give a Biifficicnt number of 
cases to show that segregation of this kind, namely, by buds, 
^tmay occur in ordinary hybrids raised from seed. 

Hybrids were raised by Gartner between TropccoJum minus and 
wiiich at first produced flowers intermediate in size, colour, 
and structure between tlieir two parents ; but later in the season 
some of these plants produced flowers in all respects like those of 
the mother-form, mingled with flowers still retaining the usual 
intermediate condition. A hybrid Ccreus between C, tps'iosissimus 
and phyllaiithus^'^ plants which are widely different in appearance, 
produced for the first three years angular, five-sided stems, and 
then some flat stems like those of C. phyllaiithiis. Kblreuter also 
gives cases of hybrid Lobelias and Verbascums, which at first 

S induced flowers of one colour, and later in the season, flowers of a 
ifierent colour.'” Naudin**" raised forty hybrids from Datum 
Icevis fertilised by D. strumouinm ; and three of these hybrids 
produced many capsules, of which a half, or quarter, or lesser 
segment was smooth and of small size, like the capsule of the pure 
J>. lavis, the remaining part being spinose and of larger size, like 
the capsule of the pure D. stramonium : from one of these com- 
posite capsules, plants perfectly resembling both parent-forms were 

Turning now to varieties. , A sevIUng apple, conjectured to be of 
. crossed {larcntage, has been described in France,*-" which bears 
fruit witli one half laiger than the other, of a red colour, acid taste, 
and peculiar odour ; the other side being greenish-yellow and very 
sweet : it is said scarcely ever to include perfectly develojxHl seed. 
I suppose that this is not the same tree as that which Gaudichaud'** 
exhibited before the French institute, bearing on the same branch 
two distinct kinds of apples, one a reinetie rouge, and the other like a 
reinelte Canada jaundtre : this double bearing variety can bo propa- 
gated by grafts, and continues to produce both kirn Is ; its origin is 
unknown The Rev. J. D. La Touche sent me a coloured drawing 
of an apple which he brought from Canada, of which half, surround- 
ing and including the whole of the calyx and the insertion of the 
foot-stalk, is green, the other half being brown and of the nature 
of the pomme gru apple, with the line of separation between the two 



'*• ‘B»»t«r<terzengong,’«. 549. It •*• ‘ NourellM Archive* du Mu- 
u, however, doubtful whether theee sdum,’ tom. i. p. 49. 
pUat* should be ranked as specie* or L’Hermtss, Jan. 14, 18.37, 



Gartner, ibid., ». 550. 

‘ Journal de Physique,’ tom. 

)0. ‘ Act. Acad. 



quoted in Loudon's ‘ Gard. Mag., 
Tol. liii. p. 230. 




«'8I, part L p. 249. 
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halves exactly defined. The free was a grafted one, and Mr. La 
Touche thinks that the l>ranchcs which bore this curious apple 
sprung from the point of junction of the graft and stock ; had this 
fact l)een ascertained, the case would proliably have come into the 
class of graft-hybrids already given. But the branch may have 
sprung from the stock, which no doubt was a seedling. 

Prof. II. Lecoq, who has made a great number of ciossinra 
between the differently coloured varieties of Mirahilit 
finds that in the seedlings the colours rarely combine, but form 
distinct stripes; or half the flower is of one colour and half of a 
different colour. Some varieties regularly bear flowers striped with 
yellow, white, and red; but plants of such varieties occasionally 
produce on the same root branches with uniformly coloured flowers 
of all three tints, and other branches with half-and-half coloured 
flowers, and others with marbled flowers. Gallesio'” crossed recipio- 
cally white and red carnations, and the seedlings were striped; but 
some of the striped plants also bore entirely white and entirely red 
flowers. Some of these plants produced one year red flowers alone, 
and in the following year striped flowers ; or conversely, some plants, 
after having borne for two or three years striped flowers, would 
revert and bear exclusively red flowers. It may be worth mention- 
ing that 1 fertilised the I'urple Utoeet-pea {Lathyrua odorutua) with 
pollen from the light-coloured Painted Lady; seedlings raised from 
the same pod were not intermediate in character, but jjerfectly 
resembled either parent. Later in the summer, the plants which 
had at flrst borne flowers identical with those of the Painted Lady, 
produced flowers streaked and blotched with purple ; showing in 
these darker marks a tendency to reversion to the mother- variety. 
Andrew Knight'” fertilised two white grapes with pollen of the 
Alejqjo grape, which is darkly variegated both in its leaves and 
fruit. The result was that the young seedlings were not at first 
variegated, but all became variegated during the succeeding sum- 
mer; besides this, many produced on the same plant bunches of 
grapes which were all black, or all white, or lead-coloured striped 
with white, or white dotted with minute black stripes; and grapes 
of all these shades could frequently be found on the same foot- 
stalk. 

I will append a very curious case, not of bud-variation, but of two 
cohering embryos, different in character and containetl within the 
same seed. A distinguished botanist, Mr. G. H. Thwaites,'” states 
that a seed from tuchaia coccinea fertilised by P./ulyena, contained 
two embryos, and was “ a true vegetable twin.” The two plants pro- 
duced from the two embryos were “ extremely different in appear- 
ance and character,” though both rcsemblea other hybrids of the 
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same parentage produced at the same time. These twin plants 
“ were closely coherent, below the two pairs of cotyledon-leaves, 
“ into a single cylindrical stem, so that they had subsequently the 
“ appearance of being branches on one trunk.” Had the two 
united stems grown up to their full height, instead of dying, a 
curiously mixed hybrid would have been produced. A mongrel 
melon descrilxsi by Sageret may perhaps have thus originated ; for 
the two main branches, which arose from two cotyledon-buds, pro- 
duced very different fruit, — on the one branch like that of the paternal 
variety, and on the other branch like to a certain extent that of the 
maternal variety, the melon of China. 

In most of those cases of crossed varieties, and in some of 
the cases of crossed siioeies, the colours proper to both parents 
a]i|>eared in the seedlings, as soon as they first flowered, in the 
form of stripes or larger sognjcnts, or as whole flowers or fruit 
of different kinds borne on the same plant ; and in this case 
the appearance of the two colours cannot strictly be said to bo 
duo to reversion, but to some incapacity of fusion. When, 
however, the later flowor.-( or fruit produced during the same 
season, or during a succeeding year or generation, become 
striped or half-and-half, &c., the segregation of the two colours 
is strictly a case of reversion by bud-vai'iation. Whether all 
the many recorded cases of striped flowers and fruit are due 
to previous hybridisation and reversion is by no means clear, 
fur instance with peaches and nectarines, moss-roses, &c. In 
a future chapter 1 shall show that, with animals of crossed 
parentage, the same individual has been known to change its 
character during growth, and to revert to one of its parents 
which it did not at fii-st resorable. Finally, from the various 
facts now given, there can bo no doubt that the same individual 
plant, whether a hybrid or a mongrel, sometimes returns in 
its leaves, flowers, and fruit, either wholly or by segments, to 
both parent-forms. 

On the direct or immediate action of the male element on the 
mother form . — Another remarkable class of facts must bo here 
considered, firstly, because they have a high physiological im- 
portance, and secondly, Ixxjause they have been supposed to 
account for some cases of bud-variation. 1 refer to the direct 

‘ Pomologie Physiolog.,’ 1830, p. 126. 
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action of the male element, not in the ordinary way on flie 
ovules, but on certain parts of the female plant, or in case of 
animals on the subsequent progeny of the female by a second 
male. I may premise that with plants the ovarium and the 
c oats of the ovules are obviously jMirts of the female, and it 
could not have been anticipated that they would have lieen 
affected by the pollen of a foreign variety or S|)ecie8, although 
the development of the embryo, inside the embryonic sack, 
inside the ovule and ovarium, of course, depends on the male 
element. 

Even as long ago as 1729 it was observed that white and Hue 
varieties of the Pea, when planted near each other, mutually creased, 
no doubt through the agency of bees, and in the autumn blue and 
white i)cas were found within the same pods. Wiegmaun made an 
exactly similar olwervation in the present century. The same 
result has followed several times when a variety with peas of one 
colour has been artificially crossed by a differently-coloured variety.'* 
These statements led Gartner, who was highly sceptical on the 
subject, carefully to try a long series of experiments : he selected the 
most constant varieties, and the result conclusively showed that the 
colour of the skin of the pea is modified when pollen of a differently 
coloured variety is used. This conclusion has since been confirmed 
by experimenfs made by the Itev. J. M. Berkeley.'* 

Mr. Laxton of Stamford, whilst making experiments on peas for the 
express purpose of ascertaining the influence of foreign i>ollen on 
the mother-plant, has recently '* observed an important additional 
fact. He fertilise the Tall Sugar-pea, which bears very thin green 
mis. Incoming brownish-wliito when dry, with pollen of the 
Purple-podded pea, which, as its name expresses, has dark-purple 
pods with very thick skin, becoming pale i-eddish purple when dry. 
Mr. Laxton has cultivated the tall sugar-pea during twenty years, 
and has never seen or heard of it producing a purple pod : neverthe- 
less, a flower fertilised by pollen from the purple- ix>a yielded a ix)d 
clouded with purplish-ied which Mr. Laxton kindly gave to ine. 
A space of about two inches in length towards the extremity of the 
pod, and a smaller space near the stalk, were thus coloured. On 
comparing the colour udth that of the purple pod, Iwth prxis having 
been first dried and then soaked in water, it was found to be identi- 
cally the same ; and in lx>th the colour was confined to the cells lying 
immediately beneath the outer skin of the pod. The valves of the 



'« ‘ Philo.t>ph:cal Transac'.,’ vol. 
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orossod pod were also decidedly thicker and stronger than those of 
the pods of the mother-plant, but this may possibly have been an 
accidental circnmstance, for I know not how wr their thickness is a 
variable cliaractor in the Tall Sugar-pea. 

The peas of the Tall Sugar-pea, when dry, are pale greenish- 
brown, tliickly covered with dots of dark purple so minute as to be 
visible only through a lens, and Mr. Laxton has never soon or hoard 
of this variety producing a purjilo pea ; but in the crossed pod one of 
the peas was of a uniform beautiful violet-purple tint, ana a second 
was irregularly clouded with pale purple. The colour lies in the 
outer of the two coats wliich surround the pea. As the peas of the 
purple-poddefl variety when dry are of a pale greenish-buff, it would 
at first appear that this remarkable change of colour in the p^ in 
the cros^ pod could not have lieen caused by the direct action of 
the pollen of the purple-pod : but when we Ixjar in mind that this 
latter variety has purple flowers, purple marks on its stipules, and 
purple ixxls ; and that the Tall Sugar-iiea likewise has purple flowers 
and stijmles, and microscopically minute purple dots on the peas, 
we can hardly doubt that the tendency to the production of purple 
in both parents has in combination modified the colour of the peas 
in the crossed pod. After having examined these specimens, I 
crossed the same two varieties, and the peas in one pod, but not the 
pods themselves, were clouded and tinted with purplish-red in a 
much more conspicuous manner than the i>ea8 in the uncrossed 
pods produced at the same time by the same plants. I may notice 
as a caution that Mr. Laxton sent me various other crossM peas 
slightly, or even greatly, modified in colour; but the change in 
these cases was due, as had been suspected by Mr. Laxton, to the 
altered colour of the cotyledons, seen through the transparent coats 
of the peas ; and as the cotyledons are parte of the embryo, these 
oases are not in any way remarkable. 

Turning now to the genus Matthiola. The pollen of one kind of 
stock sometimes affects the colour of the seeds of another kind, used 
as the mother-plant. I give the following case the more readily, 
as Gartner doubted similar statements previously made with respect 
to the stock by other observers. A well-known horticulturist. 
Major Trevor Clarke, informs me”' that the seeds of the largo red- 
flowered biennial stock, M Uthiola annttu (Cocarde iu of the French), 
are light brown, and those of the purple branching Queen stock 
( If. inc'inii) are violet-black ; and he found that, when flowers of 
the red stock were fertilised by pollen from the purple stock, they 
yielled about fifty per cent, of black seeds. He sent me four pods 
from a red flowered plant, two of which had been fertilised by their 
own pollen, and they included }>alo brown seed; and two which 
had been crossed by pollen from the purple kind, and they included 
seeds all deeply tinged with black. These latter seeds yielded 



Sr also a paper by this ob- Hort. and Bot. Con-ress of London, 
server, read before the Inteixational 186S. 
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S le-flowe^l plants like their father; whilst the pale brown 
I yielded normal red-flowered plants; and Major Clarke bv 
"" aVentcfSe the skme 
i^nlt The evidence in this case of the direct action of the pollen 

len?on onugo with pollen from the 

1^1 ♦!, ^ 7 " a lonfdtndinal stripe of 

e'>“ractera of the le^on. 
fl fertilised a gr^n-fleshed melon with pollen from a 
““ ’■enaiWe change was 
,1^*11*’ “■ otlier fruits were somewhat altered both 

frnilTnLlnlf **'® first-mentioned 
P'®^r"® 7 l P'?,"*?, Ifrtaking of the good properties of both 
^ ^♦“tes, where Cucnrbitaceie are largely 

ff r ’® “'® P"P»>>“'' “ that the fruit is thus directly 

' “i!? a similar statement 

with r^pect to the cucumber in England It is believed that 
K i" colonf.size. and shaj^: Fr„n« 

Ti? fi’ ‘“Germany a variety bore berries which were 
aff^ted by the imllen^of two adjoining kinds; some of the berries 

being only partially affected or mottled 

eoltnredLTi“ ®**®'’^®^ ‘ha‘> ^hen differently. 

1 Ijf® .®^ ’^® “®“*' ®“®h other, they mutually 

^t^* Stated ®®«^ -ij® ? * Popular belief in the 

‘he experiment with care: he 
®“? black-seeded maize together, and on the same ear 
rome of the swds were yellow, some black, and some mottled the 
seeds lieing arranged irregularly or in row^ 
STic Hddebrand him repeated the experiment '» with the precaution 
of ascertaining that the mother-plant was true. A kind bearing 
frrtnised with pollen of a kind having bro^ 
n rtv vhll7?nf'^A^7^T®^ "®‘‘h others of 

of tho 7 .nJn^ °"'y y®"°'^ grains, but one side 

of the spindle was tinted of a reddish-brown ; so that here we have 
the important fact of the influence of the foreign pollen extending 



‘Tr.iteduCitruis’p.40. 

‘ Transact. Hort. Soc./ toI. iii. Gazette 



» Gray, ‘Froc. Acad. 
' =-., 1860, p. 21. I 



“* Prof. . 

Sc.,’ Boiiton, Tol. ii., , 

have received statemenU t< 

SW* ”*****^ in tl>« United 

For the French caae, ae» ‘ Jonrn. 
Hort. Soc.,’ vol. i. new aeriea. 1806, p. 
50. For Germanv, Me M. Jack, 



Henfrey’s ‘ Botanical 
— i. p. 277. A caae in 
igiand haa recently been alluded to 
jW the Rev. J. M. Berkeley before the 
Hort. Soc. of London. 

* Philosophical Transactions.* 
vol. xlvii., 1751-52, p. 206. 

Galleaio, ‘Teoria della Riprodu- 
aione ’ 1816, p. 95. 

*®«'- Zeitung,’ May, 1868, p. 
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" action of pollen from a y 



“ white variety ; the result was an car, 
“ yellow below and white above.” ’ 
occasionally been ol»cn'ed that the c 



influence of two kinds of pollen, but 
affected the mother-plant. 

Mr. Sabine states'" that he has 



ety,andt! 



then to that from a 
grain of which was 
other plants it has 



) form of the nearly 



globular seed-capsule of AmaryllinvUtata altered by the application 
of the pollen of another species, of which the capsule has gibbous 
angles. With an allied genua, a well-known botanist, Maximowicz, 
has described in detail the striking results of reciprocally fertilising 
Lilium btUhiferum and davuricum with each other’s pollen. Each 
species produced fruit not like its own, but almost identical with 



that of the pollen-bearing species ; but from an accident only the 
fruit of the latter species was carefully examined ; the seeds were 
intermediate in the development of their wings.'*' 



Fritz Muller fertilised Vattleya leopnidi with p 



Mr. J. Anderson Henry 
the pollen of fl. '' 
noblest species 
former species, ' 
in length and 
fertilised by pollen oi 
no less than 2 inches 



crossed Rhododendron dtdhoueitx with 
I of the largest-flowered and 
rgest pod produced by the 



?. nuttalUi, wWch one^oMl 

, when fertilised with its own pollen, measured 1* inch 

li in girth; whilst three of tlT ’ 

wllen of R. nuttalUi measured 



no loss than 2 inches in girth. Here tl 
was apparently confined to increasing 1 
we must _be cautious in aiauming, as tl 



lieu, aie«.»uieu xz 4uw/« 

> of the pods which had been 
iured IJ inc’^ ’ — *'• 



J inch in length and 

the effect of the foreign pollen 
ig the size of the ovarium ; but 

the following case shows, that 

been transferred from the male parent to the capsule of the 





female nlant. Mr. Henry fertilised Ambit biepharophylla with pollen 
of A. s6yen. and f ’ '' - 

larger in all their dimensions than those naturally pn^uced by 



n hybrid plants, indeiiei 
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dently of tho character of either parent, are sometimes developed 
to a monstrous size ; and tho increased size of the pods in the fore- 
going eases may be an analogous fact. On the other hand, .M. de 
Saporta informs me that an isolated female plant of Htfacia rem is 
very apt to be fertilised by the pollen of neighbouring plants of 
P. lenhinihua, and in this case the fruits are only half their proper 
size, which he attributes to the influence of the ixillen of P. 
terehinthus. 

No case of tho direct action of the pollen of one variety on another 
is better authenticated or more remarkable than that of the common 
apple. Tho fruit here consists of the lower part of the calyx and of 
the upper part of the flower-peduncle'** in a metamorphosed con- 
dition, so that the eflect of the foreign pollen has extended even be- 
yond tho limits of the ovarium. Ci^es of apples thus afiected were 
recorded by Bradley in tho early part of tho last century ; and other 
cases are given in old volumes of tlie ‘ Philosophical Tran.«actions ;’■*• 
in one of these a Russeting apple and an adjoining kind mutually 
affected each other’s fruit ; and in another case a smooth apple 
affected a rough-coated kind. Another instance has been given 
of two very different apple-trees growing close to each other, which 
bore fruit resembling each other, but only on the adjoining branchea. 
It is, however, almost superfluous to adduce these or other cases, 
after that of the St. Valery apple, tlie flowers which, from the ab- 
ortion of the stamens, do not produce pollen, but are fertilis^ by 
the girls of the neighbourhood with pollen of many kinds ; and they 
bear fruit, “ differing from one another in size, flavour, and colour, 
but resembling in character the hermaphrodite kinds by which they 
have been fertilised.”**’ 



I have now shown, on the authority of several excellent 
observers, in the case of plants belonging to widely different 
orders, that tho pollen of one species or variety, when applied 
to the female of a distinct form, occasionally causes the coats 
of tho seeds, tho ovarium or fruit, including even the calyx 
and upper part of tho pedimcle of the apple, and the axis 
of the ear in maize, to be modified. Sometimes tho whole 
ovarium or all tho seeds are thus affected ; sometimes only a 



'•* See on this h«sd the high 
snthority of Prof. Decaisne, in a pnper 
translated in Mourn. H >rt. Sor.,’ vol. 
i., n w aeries, 1866, p. 48. 

*** Vol. xliii., 1744-45, p. 525 : 
vol. ilv., 1747-48. p. 60.'. 

'*• ‘ Transact. Hort. Soc.,' vol. v. 
pp. 65 and 68. See, also. Prof. 
Hildebrand, with a coloured figure, 
in ‘ Hot. Zeitung,’ May 15, 1868, p. 



.827. Pnvisalso has collected, ‘ De la 
IV^<!n4ration.’ 18)7, p. 36) several 

cases possible to distinguish between 
the direct action of foreign pollen and 
bu'l-variations. 

T. de Clennont-Tonnerre, in 
‘ Mem. de ia Soc. Linn, de Paris,’ tom. 
iii., 1815 p. 164. 
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certain number of the seeds, as in the case of the pea, or only 
a part of the ovarium, as with tho striped orange, mottled 
grajies, and maize, is thus affected. It must not be supposed 
that any direct or immediate effect invariably follows tho 
use of foreign pollen : this is far from being the case ; nor 
is it known on what conditions the result depends. Mr. 
Knight *** expressly states that he has never seen the fruit 
thus affected, though ho crossed thousands of apple and other 
fruit-trees. 

There is not the least reason to believe that a branch which 
has home seed or fruit directly modified by foreign pollen is 
itself affected, so as afterwards to produce modified buds; 
such an occurrence, from the temporaiy connection of the 
flow'er with the stem, would be hardly possible. Hence, but 
very few, if any, of the cases of bud-variation in the fruit of 
trees, given in the early part of this chapter can be accounte<l 
for by the action of foreign pollen ; for such fruits have 
commonly been propagated by budding or grafting. It is 
also obvious that changes of colour in flowers, which neces- 
sarily supervene long before they are ready for fertilisation, 
and changes in the shape or colour of leaves, when due to the 
appearance of modified buds, can have no relation to the 
action of foreign pollen. 

The proofs of the action of foreign pollen on the mother- 
plant have been given in considerable detail, because this 
action, as we shall see in a future chapter, is of tho highest 
theoretical importance, and because it is in itself a remarkable 
and apjmrently anomalous circumstance. That it is remark- 
able under a physiological point of view is clear, for the 
male element not only affects, in accojdanco with its projjer 
function, tho germ, but at the same time various parts of the 
mother-plant, in the same manner, as it affects tho same part 
in tho seminal offspring from tho same two parents. We thus 
learn that an ovule is not indispensable for tho reception of 
the influence of tho male element. But this direct action of 
tho male element is not so anomalous as it at first appears, 
f for it comes into play in the ordinary fertilisation of many 

‘Tranuict. of Hort. Soc.,’ toI. t. p. C8. 
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flowers. Gartner gradually increased the number of pollen 
grains until he succeeded in fertilising a Malva, and has*” 
proved that many grains are first expended in the development, 
or, as ho expresses it, in the satiation, of the pistil and ovarium. 
Again, when one plant is fertilised by a widely distinct 
species, it often happens that the ovarium is fully and quickly 
developed without any seeds being formed ; or the coats of 
the seeds are formed without any embryo being developed 
within. Prof. Hildebrand, also, has lately shown *‘* that, in 
the normal fertilisation of several Orchide®, the action of 
the plant’s own pollen is necessary for the development of 
tlie ovarium; and that this development takes place not 
only long before the pollen-tubes have reached the ovules, 
but even before the placent® and ovules have been formed ; 
so that with tiiese orchids the pollen acts directly on the 
ovarium. On the other hand, we must not overrate the efiS- 
cacy of {x>llen in the case of hybridised plants, for an embryo 
may bo formed and its influence excite the surrounding tissues 
of the mother-plant, and then perish at a very early age 
and be thus overlooked. Again, it is well known that with 
many plants the ovarium may be fully developed, though 
pollen be wholly excluded. Lastly, Mr. Smith, the late 
Curator at Kew (as I hear through Dr. Hooker), observed 
with an orchid, the Btmatea speciom, the singular fact that the 
development of the ovarium could bo effected by the mechanical 
irritation of the stigma. Nevertheless, from the number of 
the pollen-grains expended “ in the satiation of the ovarium 
and pistil,” — from the generality of the formation of the 
ovarium and seed-coats in hybridised plants which produce 
no seeds, —and from Dr. Hildebrand’s ob^rvations on orcliids, 
we may admit that in most cases the swelling of the 
ovarium, and the formation of the seed-coats arc at least 
aided, if not wholly caused, by the direct action of the i>ollon, 
independently of the intervention of the fertilised germ. 
Therefore, in the previously given cases we have only to 

“• ‘ Beitriige lur Keontniss der Wirkung dea Polleiu,' ‘ BidaniKha 
Befruchtung,’ 1844, s. 347-351. Zcitnng,’ No. 44 et seq., Oct. 30, 1863 ; 

‘ Die Kruchtbildung der Orchi- and Aug. 4, 1885, a. 349. 
tle«o, ein Beweis fiir die doppelte 



© The Complete Work of Charles Darwin Online 



Chap. XI MALE ELEMENT ON THE MOTHER-FORM. 



435 



believe in the further power of pollen, when applied to a 
distinct species or variety, to influence the shape, size, colour, 
texture, &c., of certain parts of the mother-plant. 

Turning now to the animal kingdom. If we could imagine 
the same flower to yield seeds during successive years, then it 
would not be very surprising that a flower of which the 
ovarium had been modified by foreign pollen should next 
year produce, when self-fertilised, oflspring modified by 
the previous male influence. Closely analogous cases have 
actually occurred with animals. In the case often quoted 
from Lord Morton,'” a nearly purely-bred Arabian chesnut 
mare bore a hybrid to a quagga ; she was subsequently sent 
to Sir Gore Ouseley, and produced two oolts by a black Arabian 
horse. These colts were partially dun-coloured, and were 
striped on the legs more plainly than the real hybrid, or even 
than the quagga. One of the two colts had its neck and 
some other parts of its body plainly marked with stripes. 
Stripes on the body, not to mention those on the legs, ai-e ex- 
tremely rare, — I speak after having long attended to the 
subject, — with hoi-ses of all kinds in Europe, and are almost 
unknown in the case of Arabians. But what makes the case 
still more striking is that in these colts the hair of the mane 
resembled that of the quagga, being short, stiff, and upright. 
Hence there can be no doubt that the quagga affected the 
character of the offspring subsequently begot by the black 
Arabian horse. Mr. Jenner Weir informs mo of a strictly 
parallel case : his neighbour Mr. Lethbridge, of Blackheaih, 
has a hoi-se, bred by Lord Moet3Ti, which had previously 
borne a foal by a quagga. This horse is dun with a dark 
stripe down the back, faint stripes on the forehead between the 
eyes, plain stripes on the inner side of the fore-legs and rather 
more faint ones on the hind-legs, with no shoulder-stripe. 
The mane grows much lower on the forehead than in the 
horse, but not so low as in the quagga or zebra. The hoofs 
are pro|)ortionally longer than in the horse,— so much so that 
the farrier who first shod this animal, and knew nothing of 

•“ ‘ Philoi. Tran.act.,’ 1821, p. 20. 
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its origin, said, “ Had I not seen I was shoeing a horse, I 
should have thought I was shoeing a donkey.” 

With respect to the varieties of our domesticated animals, 
many similar and well-authenticated facts have been pub- ' 
lished,^®^ and others have been communicated to me, plainly 
showing the influence of the first male on the progeny sub- 
sequently borne by the mother to other males. It will 
sufiice to give a single instance, recorded in the ‘ Philosophical 
Transactions,’ in a paper following that by Lord Morton : 
Mr. Giles put a sow of Lord Western’s black and white 
Essex breed to a wild boar of a deep chesnut colour ; and 
the “ pigs produced partook in appearance of both boar and 
sow, but in some the chesnut colour of the boar strongly pre- 
vailed.” After the boar had long been dead, the sow was 
I>ut to a boar of her own black and white breed — a kind 
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which is well kno^vn to breed very true and never to show 
any chesnut colour, — yet from this union the sow produced 
some young pigs which were plainly marked with the same 
chesnut tint as in the first litter. Similar cases have so 
frequently occurred, that careful breeders avoid putting a 
choice female of any animal to an inferior male, on account 
of the injury to her subsequent progeny which may be 
expected to follow. 

Some physiologists have attempted to account for these 
remarkable results from a previous impregnation, by the 
imagination of the mother having been strongly affected; 
but it will hereafter be seen that there are very slight grounds 
for any such belief. Other physiologists attribute the result 
to the close attachment and freely intercommunicating blood- 
vessels between the modified embryo and mother. But the 
analogy from the action of foreign pollen on the ovarium, seed- 
coats, and other parts of the mother-plant, strongly supports 
the belief that with animals the male element acts directly on 
the female, and not through the crossed embryo. With 
birds there is no close connection between the embryo and 
mother; yet a careful observer. Dr. Chapuis, states that 
with pigeons the influence of a first male sometimes makes 
itself perceived in the succeeding broods ; but this statement , 
requires confirmation. 

ConcluMon and Summary of the Chapter . — The facts given in 
the latter half of this chapter are well worthy of consideration, 
as they show us in how many extraordinary modes the union 
of one form with another may lead to the modification of the 
seminal offspring or of the buds, afterwards produced. 

There is nothing surprising in the offspring of species or 
varieties crossed in the ordinary manner being modified ; but 
the case of two jilauts within the same seed, which cohere 
and differ from each other, is curious. When a bud is formed 
after the cellular tissue of two sj)ecies or two varieties have 
been united, and it partakes of the characters of both 
parents, the case is wonderful. But I need not hero reiKjat 
what has been so lately said on this subject. Wo have 
*’• ‘ I.e Pigeon Voyngeur Beige,’ 1865. p. 59. 
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' also seen that in the case of plants the male element may 
affect in a direct manner the tissues of the mother, and 
with animals may lead to the modification of her future pro- 
geny. In the vegetable kingdom the offspring from a cross 
between two species or varieties, whether effected by seminal 
generation or by grafting, often revert, to a greater or less 
degree, in the first or in a succeeding generation, to the two 
parent-forms ; and this reversion may affect the whole flower, 
fruit, or leaf-bud, or only the half or a smaller segment of a 
single organ. In some cases, however, such segregation of 
character apj)arently depends on an incapacity for union rather 
than on reversion, for the flowers or fruit which are first pro- 
due^ display by segments the characters of both parents. The 
various facts here given ought to be well considered by any 
one who wshes to embrace under a single piint of view the 
many modes of reproduction by gemmation, division, and 
sexual union, the reparation of lost parts, variation, inheritance, 
reversion, and other such phenomena. Towards the close of 
the second volume I shall attempt to connect these facts 
together by the hypothesis of pangenesis. 

In the early half of the present chapter I have given a long 
list of plants in wliich through bud-variation, that is, inde- 
pendently of reproduction by seed, the fruit has suddenly 
become modified in size, colour, flavour, hairiness, shape, and 
time of maturity ; flowers have similarly changed in shape, 
colour, in being double, and greatly in the character of the 
calyx ; young branches or sh(x>ts have changed in colour, in 
bearing 8i)ines and in habit of growth, as in climbing or in 
weeping; loaves have changed in becoming variegated, in 
shaix), period of unfolding, and in their arrangement on the 
axis. Buds of all kinds, whether produced on ordinary branches 
or on subterranean stems, whether simple or much modified 
and supplied with a stock of nutriment, as in tubers and bulbs, 
are all liable to sudden variations of the same general nature. 

In the list, many of the cases are certainly due to reversion 
to characters not acquired from a cross, but which were 
formerly present and have since been lost for a longer or 
shorter time ; — as when a bud on a variegated plant produces 
plain leaves, or when the variously-coloured flowers of the 
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Chrysanf liemmn revert to the aboriginal yellow tint. Man}* 
other cases included in the list are probably due to the plants 
being of crossed parentage, and to the buds reverting either 
completely or by segments to one of the two parent-forms.'** 

We may suspect that the strong tendency in the Chrysan- 
themum to produce by bud-variation differently-coloured 
flowers, results from the varieties having been at some time 
intentionally or accidentally crossed; and this is certainly 
the case with some kinds of Pelargonium. So it may be to a 
large extent with the bud-varieties of the Dahlia, and with 
the “ broken colours ” of Tulips. When, however, a plant 
reverts by bud-variation to its two parent forms, or to one of 
them, it sometimes does not revert perfectly, but assumes a 
somewhat new character,— of which fact, instances have been 
given, and Carriere gives'** another in the cheiry. 

Many cases of bud-variation, however, cannot be attributed 
to reversion, but to sO'Called spontaneous variability, as is 
so common with cultivated plants raised from seed. As a 
single variety of the Chrysanthemum has produced by buds 
six other varieties, and as one variety of the gooselierry has 
home at the same time four distinct kinds of fruit, it is 
scarcely possibly to believe that all these variations are due to 
reversion. We can hardly believe, as remarked in a previous 
chapter, that all the many peaches which have yielded 
nectarine-buds are of crossed parentage. Lastly, in such 
cases as tliat of the moss-rose, with its jHJculiar calyx, and of 
the rose which bears opposite leaves, in that of the Imanto- 
phyllum, &c., there is no known natural species or variety 
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from which the characters in question could have been derived 
by a cross. We must attribute all such cases to the appear- 
ance of absolutely new characters in the buds. The varieties 
which have thus arisen cannot be distinguished by any 
external character from seedlings ; this is notoriously the case 
with the varieties of the Rose, Azalea, and many other plants. 
It deserves notice that all the plants whieh have yielded 
bud-variations have likewise varied greatly hy seed. 

The plants which have varied by buds belong to so many 
orders that we may infer that almost every plant would be 
liable to variation, if placed under the proper exciting 
conditions. These conditions, as far as we can judge, mainly 
depend on long-continued and high cultivation; for almost 
all the plants in the foregoing list are perennials, and have 
been largely propagated in many soils, under different climates, 
by cuttings, offsets, bulbs, tubers, and espeeially by budding 
or grafting. The instances of annuals varying by buds, or 
producing on the same plant differently coloured flowers, 
are comparatively rare : Hopkirk has seen this with Con- 
volvulus tricolor ; and it is not uncommon with the Balsam 
and annual Delphinium. According to Sir R. Schomburgk, 
plants from the warmer temperate regions, when cultivated 
under the hot climate of St. Domingo, are eminently liable to 
bud-variation. I am informed by Mr. Sedgwick that moss- 
roses which have often been taken to Calcutta always there 
lose their mossiness; but change of climate is by no means a 
nece^ry contingent, as we see with the gooseberry, currant, 
and in many other cases. Plants living under their natural 
conditions are very rarely subject to bud-variation. Varie- 
gated leaves have, however, been observed under such circum- 
stances ; and I have given an instance of variation by buds on 
an ash-tree planted in ornamental grounds, but it is doubtful 
whether such a tree can be considered as Rving under strictly 
natural conditions. Gartner has seen white and dark red 
flowers produced from the same root of the wild Achillea 
millefolium; and Prof. Caspary has seen a completely wild 
Viola lutea bearing flowers of two different colours and sizes.’" 



'•* ‘ Flora Anomala,’ p. 164. 

‘SchriftoD der physUrh-okoD. 



Oeaell. an Konigsberg,’ Band vi., Feb. 
3, 1865, 1. 4. 



(ELThe-Complete Work gLCharJes Darwin Online , 



Chap. XI. 



OF THE CHAFTER. 



441 



As wild plants are so rarely liable to bud-v&riation, whilst 
highly cultivated plants long propagated by artidcial means 
have yielded many varieties by this form of reproduction, wo 
are led through a scries such as the following, — namely, all 
the eyes in the same tuber of the potato varying in the same 
manner, — all the fruit on a purple plum-tree suddenly 
becoming yellow, — aU the fruit on a double-flowered almond 
suddenly becoming peach like, — ^aU the buds on grafted trees 
being in a very slight degree affected by the stock on which 
they have been worked,— all the flowers on a transplanted 
heartsease changing for a time in colour, size, and shape, — we 
are led by such a series to look at every case of bud-variation 
as the direct result of the conditions of life to which the 
plant has been exposed. On the other hand, plants of the 
same variety may be cultivated in two adjoining beds, appa- 
rently under exactly the same conditions, and those in the one 
bed, as Carri^re insists,*** will produce many bud-variations, 
and those in the other not a single one. Again, if we look to 
such cases as that of a peach-tree which, after having been cul- 
tivated, by tens of thousands during many years in many 
countries, and after having annually produced millions of 
buds, all of which have apparently been exposed to precisely 
the same conditions, yet at last suddenly produces a single 
bud with its whole character greatly transformed, we are 
driven to the conclusion that the transformation stands in 
no direct relation to the conditions of life. 

We have seen that varieties produced from seeds and from 
buds resemble each other so closely in general ap]>earance 
that they cannot be distinguished. Just as certain species 
and groups «l)f species, when propagated by seetl, are more 
variable than other s}>ecie8 or genera, so it is in the case of 
certain bud-varieties. Thus, the Queen of England Chry- 
santhemum has produced by this latter process no loss than 
six, and Rollisson’s Unique Pelargonium four distinct 
varieties ; moss-roses have also produced several other moss- 
roses. The Kosace® have varied by buds more than any 
other group of plants ; but this may bo in large part duo 
to so many members having been long cultivated; but 
‘Production dec VaricUn,' pp. 58, 70. 
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witliin this same group, the peach has often varied by buds, 
whilst the apple and pear, both grafted trees extensively 
cultivated, have afforded, as far as I can ascertain, extremely 
few instances of bud-variation. 

The law of analogous variation holds good with varieties 
produced by buds, as with those produced from seed : more 
than one kind of rose has sportwl into a moss-rose; more 
than one kind of camellia has assumed an hexagonal form ; and 
at least seven or eight varieties of the peach have produced 
nectarines. 

The laws of inheritance seem to be nearly the same with 
seminal and bud varieties. We know how commonly reversion 
comes into play with both, and it may affect the whole, or 
only segments of a leaf, flower, or fruit. When the tendency 
to reversion affects many buds on the same tree, it becomes 
covered with different kinds of leaves, flowers, or fruit ; but 
there is reason to believe that such fluctuating varieties have 
generally arisen from seed. It is well known that, out of a 
number of seedling varieties, some transmit their character 
much more truly by seed than others ; so with bud-varieties, 
some retain their character by successive buds more truly than 
others ; of which instances have been given with two kinds 
of variegated Euonymus and with certain kinds of tulips and 
pelargoniums. Notwithstanding the sudden production of 
bud-varieties, the characters thus acquired are sometimes 
capable of transmission by seminal reproduction : Mr. Kivers 
has found that moss-roses generally reproduce themselves by 
seed ; and the mossy character has been transferred by crossing 
from one species of rose to another. 'I'he Boston nectarine, 
which appeared as a bud-variation, produced by seed a closely 
allied nectarine. On the other hand, seedlings from some 
bud-variations have proved variable to an extreme degree.*” 
We have also heard, on the authority of Mr. Salter, that 
seeds taken from a b: anch with leaves variegated through 
bud-variation, transmit this character very feebly ; whilst 
many plants, which were variegated as seedlings, transmit 
variegation to a large proportion of their progeny. 

Although I have been able to collect a go^ many cases of 
Carriire, ‘ Production des VArieWs,’ p. 39. 
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bud-variation, as shown in the previous lists, and might pro- 
bably, by searching foreign horticultural works, have col- 
lected very many more cases, j’et their total number is as 
nothing in comparison with that of seminal varieties. With 
seedlings raised from the more variable cultivated plants, the 
variations are almost infinitely numerous, but their differences 
are generally slight : only at long intervals of time a strongly 
marked modification appears. On the other hand, it is a 
singular and inexplicable fact that, when plants vary by buds, 
the variations, though they occur with comparative rarity, arc 
often, or even generally, strongly pronounced. 1 1 struck me that 
this might perhaps be a delusion, and that slight changes often 
occurro<l in buds, but were overlooked or not recorded from 
being of no value. Accordingly, I applied to two great 
authorities on this subject, namely, to Mr. Rivers with 
respect to fruit-trees, and to Mr. Salter with respect to fiowers. 
Mr. Rivers is doubtful, but does not remember having noticed 
very slight variations in fruit-buds. Mr. Salter informs me 
that with flowers such do occur, but, if propagated, they 
generally lose their new character in the following year ; yet 
ho concurs with mo that bud-variations usually at once assume 
a decided and permanent character. We can hardly doubt 
that this is the rule, when we reflect on such cases as that 
of the poach, which has been so carefully observed, and of 
which such trifling seminal varieties have been propagated, yet 
this tree has repeatedly produood by bud-variation nectarines, 
and only twice (as far us I can learn) any other variety, 
namely, the Early and Late Grosso Mignonno peaches ; and 
these diSSr from the parent-tree in hardly any character 
except the period of maturity. 

To my surprise, I hear from Mr. Salter that ho brings the 
. principle of selection to bear on variegated plants propagated 
by buds, and has thus greatly improved and fixed several 
varieties. lie informs me that at first a branch often pro- 
duces variegated leaves on one side alone, and that the leaves 
are marked only with an irregular edging or with a few lines 
of white and yellow. To improve and fix such varieties, he 
finds it necessary to encourage the buds at the bases of the 
most distinctly marked leaves, and to propagate from them 
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alone. By following with perseverance this plan during 
three or four successive seasons, a distinct and fixed variety 
can generally be secured. 

Finally, the facts given in this chapter prove in how close 
and remarkable a manner the germ of a fertilised seed and 
the small cellular mass forming a bud, resemble each other in 
all their functions — in their power of inheritance with occa- 
sional reversion, — and in their capacity for variation of the 
same general nature, in obedience to the same laws. This re- 
semblance, or rather identity of character, is shown in the 
most striking manner by the fact that the cellular tissue 
of one species or variety, when budded or grafted on .another, 
may give rise to a bud having an intemodiate character. 
Wo have seen that variability does not depend on sexual 
generation, though much more frequently its concomitant than 
of bud reproduction. We have seen that bud-variability 
is not solely dependent on reversion or atavism to long-lost 
characters, or to those formerly acquired from a cross, but 
appears often to be spontaneous. But when we ask ourselves 
what is the cause of any particular bud-variation, we are lost 
in doubt, being driven in some cases to look to the direct 
action of the external conditions of life as suificient, and in 
other cases to feel a profound conviction that these have played 
a quite subordinate part, of not more importance than the 
nature of the spark which ignites a mass of combustible 
matter. 
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WONDEBPl'L NATCHE OP INHERITANCE— PKDIOBEE8 OF OIB DOMESTICATED 
ANIMALS— INHERITANCE NOT DCE TO CHANCE— TBIFLINO CHABACTEB8 
INHERITED — DISEASES INHERITED — PECCLIABITIE8 IN THE EYE INHERITED 

BIKKASES in the horse — LONGEVITY AND VIGOVR— ASYMMUTTRICAL 

DEVIATIONS OF STRUCTCBE— POLYDACTYLISM AND RBT.ROWTH OF 8I PEB- 



PLl’CTl'ATINQ INHERITANCE : IN WEEPING TREES, IN DW'ARPNESS, COLOUR 
OP FRUIT AND FLOWERS— COLOUR OF HORSES — NON-INHERITANCE IN 
CERTAIN CASES— INHERITANCE OF STRCOrUBE AND HABITS OVERBORNE 
BY HOSTILE CONDITIONS OF LIFE, BY INCESSANTLY BECURRINO VARIA- 
BILITY, AND BY REVERSION— CONCLUSION. 

The subject of inheritance is an immense one, and has been 
treated by many authors. One work alone, ‘ De I’ll^r^dit^ 
Katurelle,’ by Hr. Prosper Lucas, runs to the length of 1562 
pages. We must confine ourselves to certain points which have 
an important bearing on the general subject of variation, both 
with domestic and natural productions. It is obvious that a 
variation which is not inherited throws no light on the deri- 
vation of species, nor is of any service to man, except in the 
case of perennial plants, which can be propagated by buds. 

If animals and plants had never been domesticated, and 
wnld ones alone had been observed, we should probably never 
h^e heard the saying, that “ like begets like.” The propo- 
sition would have been as self-evident as that all the buds on 
the same tree are alike, though neither proposition is strictly 
true. For, as has often been remarked, probably no two 
individuals are identically the same. All wild animals re- 
cognise each other, which shows that there is some difference 
between them ; and when the eye is well practised, the shep- 
herd knows each sheep, and man can distinguish a fellow- 
man out of millions on millions of other men. Some authors 
have gone so far as to maintain that the production of slight 
differences is as much a necessary function of the powers of 



NUMERABY DIGITS AFTER AMPUTATION— CASES 
SIMU.ARLY AI'FECTED FROM NON - AFFECTED 




CO ARAL CHILDBEN 



© The Complete Work of Charles Darwin Online 



446 



INHERITANCE. 



Chap. XII. 



generation, as the production of offspring like their parents. 
This view, as we shall see in a future chapter, is not theoreti- 
cally probahlo, though practically it holds good. The saying 
that “ like begets like ” has, in fact, arisen from the perfect 
confidence felt by breeders, that a superior or inferior animal 
will generally reproduce its kind ; but this very superiority 
or inferiority shows that the individual in question has 
departed slightly from its type. 

The whole subject of inheritance is wonderful. When a 
new character arises, whatever its nature ma3’ be, it generally 
tends to be inherited, at least in a temporary and sometimes 
in a most persistent manner. What can be more wonderful 
than that fomo trifling peculiarity, not priraordially attached 
to the species, should be transmitted through the male or 
female sexual cells, which are so minute as not to be visible 
to the naked ej'e, and afterwards through the incessant 
changes of a long course of development, undergone either in 
the womb or in the egg, and ultimately appear in the offs]jring 
when mature, or even when quite old, as in the case of certain 
diseases? Or again, what can be more wonderful than the 
well-ascertained fact that the minute ovule of a good milking 
cow will produce a male, from whom a coll, in union with an 
ovule, will produce a female, and she, when mature, will have 
large mammary glands, yielding an abundant supply, of milk, 
. and oven milk of a particular quality? Nevertheless, the 
real subject of surprise is, as Sir H. Holland has well remarked,* 
not that a character should be inherited, but that any should 
ever fail to be inherited. In a future chapter, devoted to an 
hj'pothosis which I have termed pangenesis, an attempt will 
bo made to show the means by which characters of all kinds 
are transmitted from generation to generation. 

Some writers,^ who have not attended to natural history, 
have attempted to show that the force of inheritance has been 
much exaggerated. The breedera of animals would smile at 
such simplicity; and if they condescended to make any 



> • Medical Notes and Reflections,’ 
3rd edit., 1855, p. 267. 

« Mr. Buckle, in his ‘History of 
Civilisation,’ espressea doubts on the 
subject, owing to the want of sta- 



tistics. Stt also Mr. Bowen, Professor 
of Moral Philosophy, in ‘ Proc. 
American Acad, of Sciences,’ vol. v. 

p. 102. 
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answer, might ask what would be the chance of winning a 
prize if two inferior animals were paired together? They 
might ask whether the half-wild Arabs were led by theoreti- 
cal notions to keep pedigrees of their horses? Why have 
pedigrees been scrupulously kept and published of the Short- 
horn cattle, and more recently of the Hereford brood ? Is it 
an illusion that these recently improved animals safely trans- 
mit their excellent qualities even when crossed with other 
breeds? have the Shorthorns, without good reason, been 
purchased at immense prices and exported to almost every 
quarter of the globe, a thousand guineas having Ijeen given 
for a bull? With greyhounds pedigrees have likewise been 
kept, and the names of such dogs, as Snowball, Major, Ac., 
are as well known to coursers as those of Eclipse and Herod' 
on the turf. Even with the Gamecock, pedigrees of famous 
strains were formerly kept, and extended back for a century. 
With pigs, the Yorkshire and Cumberland breeders “ preserve 
and print pedigrees;” and to show how such highly-bred 
animals are valued, I may mention that Mr. Brown, who 
won all the first prizes for small breeds at Birmingham in 
1850, sold a young sow and boar of his breed to Lord Ducie 
for 43 guineas ; the sow alone was afterwards sold to the 
Bev. F. Thursby for 65 guineas ; who writes, “ She paid me 
very well, having sold her produce for 300/., and having now 
four breeding sows from her.” ® Hard cash paid down, over 
and over again, is an excellent test of inherited superiority. 
In fact, the whole art of breeding, from which such great 
results have been attained during the present century, depends 
on the inheritance of each small detail of structure. But 
inheritance is not certain ; for if it wore, the breeder’s art * 
would be reduced to a certainty, and there would to little 
scope left for that wonderful skill and perseverance shown by 
the men who have left an enduring monument of their success 
in the present state of our domesticated animals. 

It is hardly possible, within a moderate compass, to impress 




Mr. Sidney'ii edit, of ‘ Youstt, on the 
Pig,' 1860, U, 22. 

* ‘The Farm,’ hr Cecil, d. 
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on the mind of those who have not attended to the snbject, 
the full conviction of the force of inheritance which is slowly 
acquired by rearing animals, by studying the many treatises 
which have been published on the various domestic animals, 
and by conversing ‘with breeders. I will select a few facta 
of the kind, which, as far as I can judge, have most influenced 
my own mind. With man and the domestic animals, certain 
peculiarities have appeared in an individual, at rare intervals, 
or only once or twice in the history of the world, but have 
reappeared in several of the children and grandchildren. 

' Thus Lambert, “ the porcupine-man,” whose skin was thickly 
covered with warty projections, which were periodically 
moulted, had all his six children and two grandsons similarly 
affected.® The face and body being covered with long hair, 
accompanied by deficient teeth (to which I shall hereafter 
refer), occurred in three successive generations in a .Siamese 
, family ; but this case is not unique, as a woman ® with a 
completely hairy face who was exhibited in London in 1663, 
and another instance has recently occurred. Colonel Ilallam ’ 
has described a race of two-legged pigs, “the hinder extremi- 
ties being entirely wanting and this deficiency was trans- 
mitted through three generations. In fact, all races 
presenting any remarkable peculiarity, such as solid-hoofed 
swine, Mauchamp sheep, niata cattle, Ac., are instances of the 
long-continued inheritance of rare deviations of structure. 

When we reflect that certain extraordinary peculiarities 
have thus api>cared in a single individual out of many 
millions, all exposed in the same country to the same general 
conditions of life, and, again, that the same extraordinary 
peculiarity has sometimes appeared in individuals living 
under widely diffei-ent conditions of life, we are driven to 
conclude that such peculiarities are not directly due to the 
action of the surrounding conditions, but to unknown laws 
acting on the organisation or constitution of the individual ; 



• ‘ Philosophical Transactions,’ 1755, 
p. 23. 1 have s«en only socond-hand 
accounts of the two {grandsons. Mr. 
Sed^ick, in a paper to which 1 shall 
hereafter often refer, states that four 
generations were affected, and in each 



the males alone. 

' Barbara Van Beck, figured, as I 
am informed by the Ker. W. D. Fox, 
in Woodburn’s ‘Gallery of Karo 
Portraits,’ 1816, vol. it. 

' • Proc. Zoolog. Soc.,’ 1833, p. 16 
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— that their production stands in hardly closer relation to the 
conditions of life than does life itself. If this be so, and the 
occurrence of the same unusual character in the child and 
parent cannot be attributed to both having been exposed to 
the same unusual conditions, then the follovving problem is 
worth consideration, as showing that the result cannot be 
due, as some authors have supposed, to mere coincidence, but 
must be consequent on the members of the same family 
inheriting something in common in their constitution. Let 
it be assumetl that, in a large population, a particular affec- 
tion occurs on an average in one out of a million, so that the 
d priori chance that an individual taken at random will be 
so affected is only one in a million. Lot the population 
consist of sixty millions, composed, we will assume, of ten 
million families, each containing six members. On these 
data, Professor Stokes has calculated for me that the odds 
will be no less than 8333 millions to 1 that in the ten million 
families there will not bo even a single family in whfch one 
parent and two children will be affected by the peculiarity 
in question. But numerous instances could be given, in 
which several children have been affected by the same rare 
peculiarity with one of their parents ; and in this case, more 
especially if the grandchildren be included in the calculation, 
the odds against mere coincidence become something prodi- 
gious, almost beyond enumeration. 

In some respects the evidence of inheritance is more 
striking when we consider the reappearance of trifling pecu- 
liarities. Dr. Hodgkin formerly told me of an English family 
in which, for many generations, some members had a single 
lock differently coloured from the rest of the hair. I knew 
an Irish gentleman, who, on the right side of his head, had a 
small white lock in the midst of his dark hair : he assured 
me that his grandmother had a similar lock on the same side, 
and his mother on the opposite side. But it is superfluous to 
give instances ; every shade of expression, which may often 
be seen alike in parents and children, tells the rame story. 
On what a curious combination of corporeal structure, mental 
character, and training, handwriting depends ! yet every one 
must have noted the occasional close similarity of the hand- 
VOL. I. 2 u 
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writing in father and son, although the father had not taught 
his son. A great collector of autographs assured me that in his 
collection there were several signatures of father and son hardly 
distinguishable except by their dates. Hofacker, in Germany, 
remarks on the inheritance of handwriting ; and it has oven 
lieen asserted that English boys when taught to write in 
Fiance naturally cling to their English manner of writing; 
but for so extraordinary a statement more evidence is requi- 
site.® Gait, gestures, voice, and general bearing are all 
inherited, as the illustrious Hunter and Sir A. Carlisle have 
insisted.® My father communicated to me some striking 
instances, in one of which a man died during the early infancy 
of his son, and my father, who did not see this sou until 
groviTx up and out of health, declared tliat it seemed to him 
as if his old friend had risen from the grave, with all his 
highly peculiar habits and manners. Peculiar manners pass 
into tricks, and several instances could be given of their 
iuherifance ; as in the case, often quoted, of the father who 
generally slept on his back, with his right leg crossed over 
the left, and whoso daughter, whilst an infant in the cradle, 
followed exactly the same habit, though an attempt was 
made to cure her.** I will give one instance which has 
fallen under my own observation, and which is curious from 
being a trick associated with a peculiar state of mind, namely, 
pleasureable emotion. A boy had the singular habit, when 
pleased, of rapidly moving his fingers parallel to each other, 
and, when much excited, of raising lx>th hands, with the 
fingers still moving, to the sides df his face on a level with 
the eyes ; when this boy was almost an old man, he could still 
hardly resist this trick when much pleased, but from its 
absurdity concealed it He had eight children. Of these, a 
girl, when pleased, at the age of four and a half years, moved 
her fingers in exactly the same way, and what is still odder, 
when much excited, she raised both her hands, with her 



• Hofacker, ‘Ueoer die EiKonechaf- 
ten,’ &c., 1828, a. 84. With respect 
to France. Report by Parieet in 
‘Comptee Rendus,' 1847, p. 592. 

• Hunter, as quoted in Harlan's 
‘ Med. Researches.’ p. 5.80. Sir A. 



Carlisle, ‘Phil. Transact.,’ 1814, p. 

" Oirou de Buzarei^nes, ‘ De la 
Generation,’ p. 282. I have given an 
analogous case in my book on ‘ The 
tzpression of the Emotions.’ 
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fingers still moving, to the sides of her face, in exactly the 
same manner as her father had done, and sometimes even 
still continued to do so when alone. I never heard of any one, 
excepting this one man and his little daughter, who had this 
strange habit ; and certainly imitation was in this instance 
out of the ijnestion. 

Some writers have doubted whether those complex mental 
attributes, on which genius and talent dciKmd, are inherited, 
even when both parents are thus endowed. But he who wdll 
study Mr. Galton’s able work on ‘ Hereditary Genius ’ will have 
his doubts allayed. 

Unfortunately it matters not, as far as inheritance is con- 
cerned, how injurious a quality or structure may be if com- 
patible with life. No one can read the many treatises ** on 
hereditary disease and doubt this. The ancients were strongly 
of this opinion, or, as Ranchin expresses it, Omnes Greed, Arabes, 
el Laiini in eo conseniiunt. A long catalogue could be given of 
all sorts of inherited malformations and of predisposition to 
various diseases. With gout, fifty per cent, of the cases 
observed in hospital practice are, according to Dr. Garrod, 
inherited, and a greater peroontago in private practice. Every 
one knows how often insanity runs in families, and some of 
the cases given by Mr. Sedg^vick are awful, — as of a surgeon, 
whoso brother, father, and four paternal uncles were all 
insane, the latter dying by suicide ; of a Jew, whose father, 
mother, and six brothers and sisters were all mad ; and in 
some other cases several members of the same family, during 
three or four successive generations, have committed suicide. 
Striking instances have been recorded of epilepsy, consump- 



" The works which I have read 
and found most useful are Dr. Prosper 
Lucas’s great work, ‘Traile de 
I’HeridiW Naturelle,’ 1847; Mr. W. 
Sedgwick, in ‘ British and Foreign 
Medico-C'hirnrg. Review,’ April and 
July, 1861, and April and July, 1863 ; 
Dr. Garrod on Gout is quoted in these 
articles. Sir Henry Holland, ‘ Medical 
Notes and KeSections,’ 3rd edit. 1855. 
Piorry, ‘ De I’H^rdditd dans let 
Maladies,’ 1840. Adams, - A Philo- 



sophical Treatise on Herwlitary Pe- 
cnli.vrities,’ 2nd edit., 1815, Kssav 
on ‘Hereditary Diseases,’ by Dr. J. 
Steinan, 1843. See Paget, in’- Medical 
Timet,’ 1857, p. 192, on the Inheri- 
tance of Cancer; Dr. Gould, in 
‘ Proc. of American Acad, of Sciences.’ 
Nov. 8, 1853, gives a curious case of 



hereditary bleeding in four genera- 
tions. Harlan, ‘ Medical Researches,’ 
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tion, asthma, stone in the bladder, cancer, profuse bleeding 
from the slightest injuries, of the mother not giving milk, and 
of had parturition being inherited. In this latter respect I 
may mention an odd case given by a good observer,*’ in 
which the fault lay in the offspring, and not in the mother : 
in a part of Yorkshire the farmers continued to select cattle 
with large hind-quarters, until they made a strain called 
“ Uutch-buttocked,” and “ the monstrous size of the buttocks 
of the calf was frequently fatal to the cow, and numbers of 
cows were annually lost in calving.” 

Instead of giving numerous details on various inherited malform- 
ations and disea^, I will confine myself to one organ, that which is 
the most complex, delicate, and probably best-known in the human 
frame, namely, the eye, with its accessory parts.” To begin with the 
latter : I have received an account of a family in which one parent 
and the children are affected by drooping eyelids, in so peculiar a 
manner, tliat they cannot see without throwing their heads back- 
wards. Mr. Wade, of Wakefield, has given me an analogous case of 
a man who had not his eyelids thus affected at birth, nor owed 
their state, as far os was known, to inheritance, but they began to 
droop whilst he was an infant after suffering from fits, and he has 
transmitted the affection to two out of his throe children, as was 
evident in the photographs of the whole family sent to mo together 
with this account. Sir A. Carlisle ** specifies a pendulous fold to 
the eyelids, as inherited. “ In a family," says Sir H. Holland,” 
“ where the father had a singular elongation of the upper eyelid, 
' seven or eight children were bom with the same deformity ; two or 

three other children having it not.” Slony persons, as I hear from 
Sir J. Paget, have two or three hairs in their eyebrows much longer 
than the others ; and even so trifling a peculiarity as this certainly 
runs in families. . 

With respect to the eye itself, the highest authority m England, 
Mr. Bowman, has been so kind as to give me thelfollowing remarks 
on certain inherited imperfections. First, hypermetropia, or 
morbidly long sight : in this affection, tlie organ, instead of lieing 
spherical, is too flat from front to back, and is often altogether too 
small, so that the retina is brought too forward for the focus of the 
humours; consequently a convex glass is required for clear vision 



■’ Marshall, quoted by Youatt in 
his work on Cattle, p. 284. 

•> Almost any other organ might 
have been aelected. For instance, 
Mr. J. Tomes, ‘System of Dental 
Surgery,' 2nd edit., 1873, p. 114, 
gives many instances with teeth, and 



others have been communicated to 
‘Philosoph. Transact.,’ 1814, p. 

‘ Medical Notes and Reflections,’ 
3rd edit., p. 33. 
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objects, nnd frequently even of distant ones. This state 



focus, and is therefore fitted to see distinctly only very near- objects. 
This condition is not commonly congenital, but comeson in youth, 
the liability to it being well known to be transmissible from parent 
to child. The change from the spherical to thcovoidal shape seems 
the immediate consequence of something like inflammation of the 
coats, under which they yield, and there is ground for l>clieving that 
it may often originate in can-scs acting on the individual affected.'^ 
and may thenceforward become transmissible. When both parents 
are myopic Mr. Bowman has observed the hereditary tendency in 
this direction to be heightened, and some of the children to be 
myopic at an earlier age or in a higher degree than their ppents. 
Thirdly, squinting is a familiar example of hereditary transmission : 
it is frequently a result of such optical defects as have been above 
mentioned; but the more primary and uncomplicated forms of it 
are also sometimes in a marked degree transmitted in a family. 
Fourthly, Cataract, or opacity of the crystalline lens, is commonly 
observed in persona whose parents have Been similarly aflfeefed, and 
often at an earlier age^in tlie children than in the parents. ^ Occasion- 

nft“ SAeTtrenm^ncT at atouMhe 

i or young persons may suflTer 
if middle age. Mr. Bowman 
several members of 
it or left eye ; and 
vision confined to 
the offspring.'* 

sllbmng cases are taken from an able paper by Mr. W. 
Sedgwick, and from Dr. Prospr Lucas.'* Amaurosis, either 
genital or coming on late in life, and causing total blindness, is 

; it has been observed in three successivi 

d absence of the iris has likewise been tj 



also informs me tliat he has occasionally seen, in several m< 
the same family, various defects in either the right or left 
Mr. White Ccxiper has often seen peculiarities of vision co 
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throe Ronerations, a cleft-iris for four generations, being limited in 
this latter case to the males of the family. Oi»city of the cornea 
and congenital smallness of the eyes have l>een inherited. Portal 
records a curious case, in wliich afathcrand two sons were rendered 
blind, whenever the head was bent downwards, apparently owing to 
the crystalline lens, with its cajwulo, slipping through an unusually 
largo pupil into the anterior chamber of the eye. Day-blindness, or ira- 
jjerfect vision under a bright light, is inherited, os is night-blindness, 
or an incapacity to see except under a strong light : a case has been 
recorded, by M. Cunier, of this latter defect having aflFecte<l eighty- 
five memlwrs of the same family during six generations. The 
singular incapacity of distinguishing colours, which has been calletl 
r>alUini»m, is notoriously hereditary, and has lieen traced through 
five generations, in which it was confined to the female sex. 

With respect to the colour of the iris : deficiency of colouring 
matter is well known to be hereditary in albinocs. The iris of one 
eye being of different colour from that of the other, and the iris 
lieing spotted, are cases which have been inherited. Mr. Sedgwick 
gives, in addition, on the authority of Dr. Osborne,* the following 
curious in.stance of strong inheritance : a family of sixteen sons and 
five daughters all had eyes •' resembling in miniature the markings 
on the back of a tortoiseshell cat.” The mother of this largo d'amily 
had three sisters and a brother all similarly marked, and thejt 
derived this peculiarity from their mother, who belonged to a 
family notorious for transmitting it to their posterity. 

_ Finally, Dr. Lucas emphatically remarks that there is not one 
single faculty of the eye wliich is not subject to anomalies; and not 
one which is not subjected to the principle of inheritance. Mr. 
Bowman agrees with the general truth of this propasition ; which of 
course does not imply that all malformations are necessarily 
inherited ; this would not even follow if both parents were affected 
by an anomaly which in most cases was transmi.ssible. 



Even if no single fact had been known with respect to the 
inheritance of disease and malformations by man, the evidence 
would have been ample in the case of the horse. And this 
might have been exiiected, as horses breed much quicker than 
man, are matched with care, and are highly valued. I have 
consulted many works, and the unanimity of the belief by 
vetorinaries of all nations in the transmission of various 
morbid tendencies is surprising. Authors who have had wide 
experience give in detail many singular cases, and assert that 
contracted feet, with the numerous contingent evils, of ring- 
bones, curbs, splints, spavin, founder and weakness of the front 



’• Dr. O»borne, Pren. of Royal 
College of Phys. in Ireland, published 



this case in the ‘Dublin Medical 
Journal,' for 1835. 
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legs, roaring or broken and thick wind, melanosis, specific 
ophthalmia, and blindness (the groat F rench veterinary Huzard 
going so far as to say that a blind race could soon bo formed), 
crib-biting, jibbing and ill-temper, are all plainly hereditary. 
Youatt sums up by saying “ there is scarcely a malady to 
which the horse is subject which is not hereditarj' and M. 
Bernard adds that the doctrine “that there is scarcely a 
disease which does not rim in the stock, is gaining new 
advocates every day.” ** So it is in regard to cattle, with 
consumption, good and bad teeth, fine skin, &o. &c. But 
enough, and more than enough, has been said on disease. 
Andrew Knight, from his own experience, asserts that disease 
is hereditary with plants ; and this assertion is endorsed by 
Lindley.’’’ 

Seeing how hereditary evil qualities are, it is fortunate 
that good health, vigour, and longevity are equally inherited. 
It was formerly a well-known practice, when annuities were 
purchased to be received during the life-time of a nominee, to 
search out a person belonging to a family of which many 
members had lived to extreme old age. As to the inheritance 
of vigour and endurance, the English race-horse ofi'ers an ex- 
cellent instance. Eclipse begot 334, and King Herod 497 
winners. A “ cock- tail ” is a horse, not purely bred, but with 
only one-eighth, or one-sixteenth impure blood in his veins, 
yet very few instances have ever occurred of such horses 
having won a great race. They are sometimes as fleet for 
short distances as thoroughbreds, but as Mr. Eobson, the 



taken from the following works and 
papers; — Youatt on ‘ The Horse,’ pp. 
3.% 220. Lawrence, ‘ The Hoiiie,’ p. 
.10. Karkeek, in an excellent pape 
in ‘Card. Chronicle,’ 1853, p. »2 
Mr. Burke, in ‘Journal of R. Agricul 
Soc. of England,’ vol. v. p. 
‘Encyclop. of Rural Sports, p. 

Girou de Buxareignues, ‘ Phih 
Phys.,' p. 215. See following papers 
in ‘ The Veterinary j’ RoberU, in toI. 
ii. p. 144 ; M. Marrimpoey, vol. ii. p. 
387; Mr. Karkeek, vol. iv. j ‘ 
Youatt on Goitre in Dogs, vol. 



48.1 : Youatt in vol. vi. pp. 68, 348, 
412; M. Bernard, vol. li. p. 539; 
Dr. Sami-srcuther, on Cattle, in vol. 
xii. p. 181 ; Pcrcivall, in vol. xiii. p. 
47. With respect to blindness m 
horses, see also a whole row of 
authorities in Dr. P. Lucas’s great 
work, tom. i. p. 399. Mr. Baker in' 
•The Veterinary,’ vol. xiii. p. 721, 
gives a strong case of hereditary 
imperfect vision and of jibbing. 

” Knight on ‘The Culture of the 
Apple and Pear,’ p. 34. Lindley’s 
‘ Horticulture,’ p. 180. 
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asserts, they are deficient in wind, and cannot 
ice. Mr. Lawrence also remarks, “ perhaps no 
jver occurred of a three-parLbrod horse saving 
n running two miles with thoroughbred racers.” 
»ted by Cecil, that when unknown horses, whoso 
not celebrated, have unexpectedly won great 
e case of Priam, they can always be proved to 
many generations, from 
;nt, Baron Cameronn 
periodical, the opponents 
i one good horse on the 
nglish race-blood in his 



With respect to the transmission of the many slight, but 
infinitely diversified characters, by which the domestic races 
of animals and plants are distinguished, nothing need bo said ; 
for the very existence of persistent races proclaims the power 
of inheritance. 

A few special cases, however, deserve some consideration. 
It might have been anticipated, that deviations from the law 
of symmetry would not have boon inherited. But Anderson** 
states that a rabbit produced in a litter a young animal 
having only one ear; and from this animal a breed was 
formed which steadily produced one-eared rabbits. Ho also 
mentions a bitch with a single leg deficient, and she pro<luced 
several puppies with the same deficiency. From Hofacker’s 
account,** it appears that a one-homod stag was seen in 1781 
in a forest in Germany, in 1788 two, and afterwards, from 
year to year, many were observed with only one horn on the 
right side of the head. A cow lost a horn by suppuration,** 
and she produced three calves which had on the same side of 
the head, instead of a horn, a small bony lump attached 
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merely to the skin ; but we here encroach on the subject of 
inherited mutilations. A man who is left-handed, and a 
shell in which the spire turns in the wrong directions, are 
departures from the nonnal asj-mmetrical condition, and they 
are well-known to be inherited. 



Supernumerary fingers and toes are eminently 
hable, as Tarious authors have insisted, to be inherited. Poly- 
dactyhsm graduates" by multifarious steps from a mere cutaneous 
appendage, not including any bone, to a double hand. But an ad- 
ditional digit, supported on a metacarpal bone, and furnished with 
all the proper muscles, nerves, and vessels, is sometimes so perfect, 
that It escapes detection, unless the fingers are actually counted. 
Occasionally there are several supernumerary digits; but usually 
only one, making the total number six. This one may be attached 
to the inner or outer margin of the hand, representing either a 
thumb or httle finger, the latter lieing the more frequent. Gene- 
rally, through the law of correlation, both hands and both feet are 
similarly afifected. Dr. Burt Wilder has tabulated" a large number 
of ct»es, and finds that supernumerary digits are more common on 
the hands than on the feet, and that men are affected offener than 
women. Both these facts can be explained on two principles which 
seem generally to hold good; firstly, that of two parts, the more 
specialised one is the more variable, and the arm is more highly 
specialised than the leg; and secondly that male animals are more 
Tariable than females. 

The presence of a greater number of digits than five is a great 
anomaly, for this numl^r is not normally exceeded by any existing 
mammal, bird, or reptile. Nevertheless, supernumerary digits are 
strongly inherited; they have been transmitted through five genera- 
bons; and in some cases, after disappearing for one, two, or even 
three generations, have reappeared through reversion. These facts 
are rendered, as Professor Huxley has observed, more remarkable 
from Its being known in most cases that the affected person has not 
marned one similarly affected. In such cases the child of the fifth 
generation would have only l-32nd part of the blood of hie first 
s^igitatcd ancestor. Other cases are rendered remarkable by the 
affection gathering force, as Dr. Struthers has shown, in each 
generation, though in each the affected person married one not 
affected ; moreover, such additional digits are often amputoted soon 
after birth, and can seldom have been strengthened by use. Dr. 



•’ Vrolik hM diKUssed this (wint 
at full length in a work published 
in Dutch, from which Sir J. Paget 
hna kindly translated for mo pasKagea. 
S<w, also, Isidore Oeoffroy St. Hilairt’a 
‘Hist, des Anomalies,’ 1832, tom. i. 



p. 684. 

" ‘ Massachusetts Medical Society,’ 
vol. ii. No. 3; and ‘ Proc. Boston 
Soc. of Nat. Hist.,’ vol. xir_ 1871, p. 
154. •> > 1 



' © The Complete Work of Charles Darwin Online 



458 



Chap. XIX. 




the first Kenoration an 
in the second, on both 
hands, and one of the 
generation all four limbs 
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Uitional digits in unaffected families are much 
•ses of inheritance. Many other deviations of 
almost as anomalous as supernumerary digits, 
, langes,® thickened joints, crooked fingers, &c., 

tls, and have 
d feet of the 
red with the 
:, though adult, 
:ters; for part of the hyoidal 
is properly absorlted during the act of metamor- 
m 1. It is also remarkable that in the c 
various structures in an embryonic or arrested state of do' 
such as a cleft-palate, bifid uterus, &c., are often accon 
. polydactylism." Six toes on the hinder feet are known to h 
been inherited for three generations of cats. In several bre< 
the fowl the hinder toe is double, and is generally trans 
truly, as is well shown when Dorkings are crossed 'with c 
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four-to^ breeds.” With animals which have properly less than 
nve Mgite, the number is sometimes increased to five, especially on 
the front logs, though rarely carried l)eyond that number; but this 
18 due to the development of a digit already existing in a more or 
rudimentary state. Thus, the dog has properly four toes behind 
but m the larger breeds a fifth toe is commonly, though not per- 
fectly, developed. Horses, which properly have one toe alone fully 
develojicd with rudiments of the others, have been described with 
each foot bearing two or three small seiiarate hoofs : analogous facts 
have been notices! with cows, sheep, goats, and pigs." 

There is a famous case described by Mr. White of a child three 
y^rs old, with a thumb double from the first joint. He removed 
the le^r thumb, which was furnished with a nail; but to his 
astonishment it grow again and reproduced a nail. The cliild was 
then taken to an eminent London surgeon, and the newly-grown 
thumb was removed by its socket-joint, but again it grew and re- 
produced a nail. Dr. Struthers mentions a case of the partial 
re-growth of an additional thumb, amputated when a child was 
three months old ; and the late Dr. Falconer communicated to me 
an analogous instance. In the last eilition of this work I also gave 
a ^ of the regrowth of a supcrnumeiary little-finger after ampu- 
tation; but having lieen informed by Dr. Bachmaier that several 
eminent surgeons expressed, at a mooting of the Anthropological 
bociety of Munich, great doubt about my statements, I have made 
more particular inquiries. The full information thus gained, to- 
gether with a tracing of the hand in its present state, has lieen laid 
betore bir J. Pi^et, and he has come to the conclusion that the de- 
gree of regrowth in this case is not greater than sometimes occurs 
with normal bones, especially with the humerus, when amputated 
at an early agn He further does not feel fully saUsfied about the 
facts recorded by Mr. White. This lioing so, it is necessary for me 
to withdraw the view which I formerly cdvancod, with much hesi- 
totion, chiefly on the ground of the supposed regrowth of additional 
digits, namely, that their occasional development in man is a case 
of reversion to a lowly-organised progenitor provided with more 
than five digits. 

I may here allude to a class of facts closely allied to, but 
somewhat different from, ordinary cases of inheritance. Sir 
H. Holland’^ states that brothers and sisters of the same 

^rn”*^*** CkroDicle,’ 1834, wcll-tlerrlaped toes on ench hind limb, 

bmidos the onlinorv rudimont., .n,l 



" The etatements in this paragraph 
arc taken Irom Isidore Geoffroy St. 
Hilaire, ‘ Hist, dea Anomalies,’ tom. i. 
pp. 688-093. Mr. Goodman gives, 
• I’hil. Soe. of Cambridge,’ Nov. 25, 
1872, the case of a cow with three 



digits. 

having extra digits. 

•* ‘ Medical Notes and Reflections,’ 
1839, pp. 24, 34. See, also. Dr. P. 
Lucas, ‘ L’HcrM. Nat.,’ tom. ii. p. 33. 
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family are frequently affected, often at aljout the same age, 
by the same peculiar disease, not known to have previously 
occurred in the family. He sjiecifies tlic occurrence of diabetes 
in three brothers under ten years old ; ho also remarks that 
children of the same family often exhibit, in common infantile 
diseases, the same i)eeuliar symptoms. My father mentioned 
to mo the case of four brothers who died between the ages of 
sixty and seventy, in the same highly i>eculiar comatose state. 
An instance has already been given of supernumerary digits 
appearing in four children out of six in a previously unaffected 
family. Dr. Devay states that two brothers married two 
sisters, their first-cousins, none of the four nor any relation 
being an albino ; but the seven children produced from this 
double marriage were all perfect aibinoes. Some of these 
cases, as Mr. Sedgwick has show'n, are probably the result 
of reversion to a remote ancestor, of whom no record had been 
preserved ; and all th(ie cases are so far directly connected 
with inheritance that no doubt the children inherited a 
similar constitution from their iiarents, and, from being 
exposed to nearly similar conditions of life, it is not surpris- 
ing that they should be affected in the same manner and at 
the same jKjriod of life. 

Most of the facts hitherto given have served to illustrate 
the force of inheritance, but we must now consider cases 
grouixxl as well as the subject allows into classes, showing 
how feeble, capricious, or deficient the power of inheritance 
sometimes is. When a new i>eculiarity first apiieais, we can 
never predict whether it will be inherited. If Iwth parents 
from their birth present the same peculiarity, the prol»ability 
is strong that it will bo trauMiiitted to at least some of their 
ofispring. We have semi that variegation is transmitted 
much more feebly by seed, taken from a bianch which had 
become variegated through bud-variation, than from plants 
which were variegated as seedlings. With most plants the 
power of transmission notoriously depends on some innate 

** ‘ Du Danger dea Mariegea Con- CTiirurg. Review,* Jul^r, 1863, pi». 
aenguins,’ 2nd edit., 1862, p. 103. 183, 188. 

“ ‘ liritish and Foreign Medico- 
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cajiacity in tlie individual: thus Vilmorin ’’ raised from a 
peculiarly coloured Imlsam some seedlings, which all roscndiled 
their parent; but of these seedlings some failed to tiansmit 
the new character, whilst' othci-s trausmittetl it to all their 
descendants duting several successive generations. So again 
with a variety of the rose, two plants alone out of six were 
found by Vilmorin to be capable of transmitting the desired 
character ; numerous analogous cases could be given. 

The weeping or pendulous growth of trees is strongly inherited 
in some cases, and, without any assignable reason, feebly in other 
cases. I have selected this character as an instance of capricious 
inheritance, because it is certainly not proper to the parent-species, 
and because, lx)th sexes being borne on the same tree, both tend to 
transmit the same character. Even suppling that there may have 
been in some instances crossing with adjoining trees of the same 
species, it is not probable that all the s^lings would have been 
thus affected. At Moccas Court there is a famous wiping oak ; 
many of its branches “ are 30 feet long, and no thicker in any part 
of this length than a common rope this tree transmits its weeping 
character, in a greater or less degree, to all its seedlings ; some of 
the young oaks being so flexible that they have to to supported by 
props ; others not showing the weeping tendency till about twenty 
years old.” Mr. Rivers fertilized, as he informs me, the flowers of 
a new Belgian weeping thorn (Crutceyua oxyacanthu) with pollen 
from a crimson not-weeping variety, and three young trees, “ now 
six or seven years old, show a decided tendency to be pendulous, 
but as yet are not so much so as the mother-plant.” According to 
Mr. MacNab,” seedlings from a magnificent weeping birch (Retafu 
alba), in the Botanic Garden at Edinburgh, grew for the firet ten or 
fifteen years upright, but then all became weepers like their parent 
A peach with pendulous branches, like those of the weeping willow, 
has been founu capable of propagation by seed." Lastly, a weeping 
or rather a prostrate yew ( Taxut baccaia) was found in a hedge m 
Shropshire ; it was a male, but one branch bore female flowers, and 
product berries ; these, being sown, produced seventeen trees all 
of which had exactly the same peculiar habit with the parent- 

Those facts, it might have been thought, would have been sufficient 



•’ Verlot, ‘La Product, des Varie- 
ty.’ 1865, p. 32. 

•• Loudon’i ‘ Card. Mag.,’ vol. »ii., 
183d, p. .368. 

•• Vorlot, * La Product. de« VaritS- 
W«,’ 1865, p. 94. 

*• Bronn's ‘ Gcuchiclite der Natur,’ 
b. H. I. 121. Mr. Meehan makes a 



similar statement in ‘Proc. Kat. of 
Philadelphia.’ 1872, p. 235. 

« Her. W. A. Leighton, ‘ Flora of 
Shropshire,’ p. 497 ; and Charles- 
worth’s ‘ Mag. of Nat. Hist.,’ Tol. i., 
1837, p. 30. 1 possess prostrate trees 
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to render it probalde that a pendulous habit would in all cases be 
strictly inherited. But let us look to the other side. Mr. SlacNab" 
sowed seeds of the weeping beech {t'agus sylvatica), but succeeded 
in raising only common beeches. Mr. liivers, at my request, raised 
a number of seedlings from three distinct varieties of weeping elm ; 
and at least one of the parent-trees was so situated that it could not 
have lieen crossed by any other elm ; but none of the young trees, 
now alx)ut a foot or two in height, show the least signs of weeping. 
Mr. Eivers formerly sowed aWe twenty thousand seeds of the 
weeping ash {h'raxinua excehioi), and not a single seedling was in 
the least degree pendulous : in Germany, M. Borchmeyer raised a 
thousand seedlings, with the same result. Nevertheless, Mr. Ander- 
son, of the Chelsea Botanic Garden, by sowing seed from a weeping 
ash, wliich was found before the year 1780, in Cambridgeshire, 
raised several pendulous trees," Professor Henslow also informs 
me that some seedlings from a female weeping ash in the Botanic 
Garden at Cambridge were at iirst a little p^dulous, but aftcrwar(fo 
became quite upright: it is probable that this latter tree, which 
transmits to a certain extent its pendulous habit, was derived by a 
bud from the same original Cambridgeshire stock; whilst other 
weeping ashes may have had a distinct origin. But the crowning 
case, communicatcHi to me by Mr. Eivers, which shows how 
capricious is the inheritance of a pendulous habit, is that a variety 
of another species of ash (F. lentisci/olia), now atout twenty years 
old, which was formerly pendulous, " has long lost this habit, every 
“ shoot being remarkably erect ; but seedlings formerly raised from 
“ it were perfectly prostrate, the stems not rising more than two 
“ inches above the ground.’’ Thus the weeping variety of the common 
ash, which has been extensively propagated by buds during a long 
period, did not with Mr. Eivers, transmit its character to one seed- 
ling out of above twenty thousand ; whereas the weeping variety of 
a second species of ash, which could not, whilst grown in the siune 
garden, retain its own weeping character, transmitted to its character 
the pendulous habit in excess ! 

Many analogous facts could be given, showing how apparently 
capricious is the principle of inheritance. All the seedlings from a 
variety of the Barlicrry (E. vulyaris) with red leaves inherited the 
some character ; only aliout one-third of the seedlings of the copper 
Beech {Faijua nylvatica) had purple leaves. Not one out of a hundred 
seedlingsof a variety of the Veraimsjiadiia, with yellow fruit, l)ore yellow 
fruit ; one-twelfth of the seedlings of the variety of Cornns maacula, 
with yellow fruit, came true : " and lastly, all the trees raised by my 
father from a yellow-berried holly (Ilex uquifdium), found wild, 



<» Verlot, op. cit., p. 93. 

“ For these several statements, see 
Loudon’s ‘Oard. Mnganine,’ vol. x. 
1834, pp. 408. 180; and vol. i*.. 



18.33, p. 597. 

" Th^c statements are taken from 
Alph. De Candolle, ‘ bot. Geograph., 
p. 1083. 
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produced yellow Tierries. Vilmorin « observed in a bed oiSaponaria 
calabrtai an extremely dwarf variety, and raised from it a laree 
number of seedlings ; some of these partially resembled their parent, 
and he selected their seed; but the grandchildren w*e not m the 
least dwarfed : on the other hand, he observed a stunted and bushy 
variety of raget^ lignata growing in the midst of the common 
varieties by which it was probably crossed ; for most of the seedlings 
raised from this plant were intermediate in character, only two 
perfectly resembling their parent; but seed saved from theii two 

C ate rep^uced the new variety so truly, that hardly any selection 
sinco been necessary. 

Flowers transmit their colour truly, or most capriciously. Many 
annuals come true : thus I purchased German seeds of thirty -four 
named sub- varieties of one race of ten- week stocks (Mufthwlt 
annua), and raised a hundred and forty plants, aU of which with 
the exception of a single plant, came true. In saying this, however 
It must be understood that I could distinguish only twenty kinds’ 
out of the thirty-four named sub-varieties; nor did the colour of 
the flower always correspond with, the name affixed to the packet • 
but I say that they came true, because in each of the thirty-six’ 
short rows evei^ plant was alisolntely alike, witli the one single 
exception. Again, 1 procured packets of German seed of twentv- 
five named varieties of common and quilled asters, and raised ‘a 
hundred and twenty-four plants; of these, all except ten were true 
colour Mfolse"*****^ stuse; and I considered even a wrong shade of 

It is a singular circumstance that white varieties generally 
transmit their colour inuch more truly than any other variety. 
This fact proliably stands in close relation with one oliserved bv 
Verlot,« namely, that flowers which are normally white rarely vary 
into any other colour. I have found that the white varieties of 
Ddphimam ronmlida and of the Stock are the truest It is, indeed, 
sufficient to look through a nurseryman s seed-list, to see the largo 
number of white varieties which can lie propagated by seed The 
several coloured varieties of the sweet-pea (Lathyrm mioraiiti) are 
very true; but I hear from Mr. Masters, of Canterbury, who has 
particulariy attended to this plant, that the white variety is the 
truest. The hyacinth, when propagated by seed, is extremely 
inconstant in colour but “white hyacinths almost always give by 
^ed whiU-flowen^ plants;”” and Mr. Masters infoms me 
that the yellow varietiw al^ reproduce their colour, but of different 
shades On the other hand, pink and blue varieties, the latter being 
the natural colour, are not nearly so true : hence, as Mr. Masters has 
remarked to me “we see that a garden variety may acquire a more 
peimanent habit than a natural species; ” but it should have been 

ctS^d^condluL" ^"*^^ 
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With many flowers, especially perennials, nothing can be more 
fluctuating than the colour of the seedlings, as is notoriously the 
case with verbenas, carnations, dahlias, cinerarias, and others.^' I 
sowed seed o> twelve named varieties of Snapdragon (.-l»fi>rAmum 
m'tjus), and utter confusion was the result. In most cases the 
extremely fluctuating colour of seedling plants is probably in cliief 
part due to crosses between differently-coloured varieties during 
previous generations. It is almost certain that this is the case with 
the polyanthus and coloured primrose (Primula verii and vulyaris), 
from their reciprocally dimorjphic structure ; " and these are plants 
which florists speak of os never coming true by seed : but if care be 
taken to prevent crossing, neither species is by any means very 
inconstant in colour; thus I raised twenty-three plants from a 
purple primrose, fertilised by Mr. J. Scott with its pollen, and 
eighteen came up.purjjle of different shades, and only five reverted 
to the ordinary yellow colour : again, I raised twenty plants from a 
bright-red cowslip, similarly treated by Mr. Scott, and every one 
perfectly resembled its parent in colour, os likewise did, with the 
exception of a single plant, 72 grandchildren. Even with the 
most variable flowers, it is piobablo that each delicate shade of 
colour might be permanently fixed so as to be transmitted by seed, 
by cultivation in the same soil, by long-continued selection, and 
especially by the prevention of crosses. I infer this from certain 
annual larkspurs (rie/pAj'/a'am conniida andajact»), of which common 
seedlings present a greater diversity of colour than any other plant 
known to me ; yet on procuring seed of five named German varieties 
of D. contoHda, only nine plants out of ninety-four were false ; and 
the seodlinM of six varieties of 1). ajacii were true in the same 
manner ana degree as with the stocks above described. A dis- 
tinguished botanist maintains that the aunual species of Delphinium 
are always self-fertilised ; therefore I may mention that thirty-two 
flowers on a branch of D. consolida, enclosed in a net, yielded twenty- 
seven capsules, with an average of 17 '2 seed in each; whilst five 
flowers, under the same net, which were artificially fertilised, in the 
same manner as must bo effected by bees during their incessant 
visits, yieldol five capsules with an avenge of 35-2 fine seed ; and 
this shows that the agency of insects is necessary for the full 
fertility of this plant. Analogous facts could be given with respect 
to the crossing of many other flowers, such as carnations, &c., of 
which the varieties fluctuate much in colour. 

As with flowers, so with our domesticated animals, no character is 
more variable than colour, and probably in no animal more so than 
with the horse. Yet, with a little care in breeding, it appears that 
races of any colour might soon be formed. Hofacker gives the result 
of matching two hundred and sixteen mares of four different colours 



*• ‘Cottage Gardener,’ April " Oarnin, in ‘Journal of Proc. 
10, 1860, p. 18, and Sept. 10, 1861, Linn. Soe. Bot.’ 1862, p. 94. 
p. 456; ‘Card. Chron.,’ 1845, p. 102. 
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with like-coloured stallions, without regard to the colour of their 
ancestors ; and of the two hundred and sixteen colts liorn, eleven 
alone failed to inherit the colour of their parents : Autenrieth and 
Ammon assert that, after two generations, colts of a uniform colour 
are produced with certainty." 

In a few rare cases peculiariiies fail to be inherited, appa- 
rently from the force of inheritance being too strong. I 
have been assured by breeders of the canary-bird that to get 
a good jonquil-coloured bird it does not answer to pair two 
jonquils, as the colour then comes out too strong, or is even 
brown ; but this statement i^ disputed by other breeders. So 
again, if two crested canaries are paired, the young birds 
rarely inherit this character ; for in crested birds a narrow 
space of bare skin is left on the back of the head, where the 
feathers are up-tumed to form the crest, and, when botli 
parents are thus characterised, the bareness becomes exces- 
sive, and the crest itself fails to be developed. Mr. Hewitt, 
speaking of Laced Sebright Bantams, says that, “ why this 
should be so I know not, but I am confident that those that 
are best laced frequently produce offspring very far from 
perfect in their markings, whilst those exhibited by myself, 
which have so often proved successful, were bred from the 
union of heavily-laced birds with those that were scarcely 
sufliciently laced.” 

It is a singular fact that, although several deaf-mutes often 
occur in the same family, and though their cousins and other 
i-elations are often in the same condition, yet their parents are 
rarely deaf-mutes. To give a single instance : not one scholar 
out of 148, who were at the same time in the London Institu- 
tion, was the child of jmrents similarly affected. So again, 
when a male or female deaf-mute marries a sound person, 
their children are most rarely affected ; in Ireland, out of 20:i 
children thus produced one alone was mute. Even when 
both parents have been deaf-mutes, as in the case of forty-one 
marriagqs in the United States and of six in Ireland, only 



" Hofackcr, ‘ Ueber dig Eigen- 
schaiten,’ Ac., a. 10. 

“ figehstein, ‘Naturggsch.DeuUch- 
lsnd*,’ b. ir. s. 462. Mr. Brent, a 
great breeder of canaries, informs me 
VOL. I. 



that he believes that these statements 



*• ‘The Poultry Book," bv W. B. 
Teg»tmeler, 1866,' p. 245. 
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two deaf and dumb children wore produced. Mr. Sedgwick,*’ 
in commenting on this remarkable and fortunate failure in 
the power of transmission in the direct line, remarks that it 
may possibly be owing to “ excess having reversed the action 
of some natural law in development.” But it is safer in the 
present state of our knowledge to look at the whole case as 
simply unintelligible. 

Although many congenital monstrosities are inherited, of 
which examples liave already been given, and to which may 
be added the lately recorded case of the transmission during 
a century of hare-lip with a cleft-palate in the writer's o>vn 
family,*'* yet other malformations are rarely or never inherited. 
Of these latter cases, many are probably due to injuries in 
the womb or egg, and would come under the head of non- 
inherited injuries or mutilations. With plants, a long cata- 
logue of inherited monstrosities of tho most serious and 
diversified nature could easily be given ; and with plants, 
there is no reason to suppose that monstrosities are caused 
by direct injuries to the seed or embryo. 

With respect to the inheritance of structures mutilated by 
injuries or altered by disease, it was until lately difficult to 
come to any definite conclusion. Some mutilations have been 
practised for a vast number of generations without any in- 
herited result. Godron remarks ** that different races of man 
have from time immemorial knocked out their upper incisors, 
cut off joints of their fingers, made holes of immon.se size 
through tho lobes of their ears or through their nostrils, 
tatuoed themselves, made deep gashes in various parts of their 
liodics, and there is no reason to suppose that these mutila- 
tions have over been iulierited.** Adhesions due to in- 

“ NeverthelisM Mr. Wcthorell states, 
‘Nature,’ Dec. 1870, p. 168, that 
when he visited fifteen years ago the 
Sioui Indians, he was informed “by 
a physician, who has passed iimch of 
his time with these tribes, that some- 

marks. This was confirmed by the 
U. S. Government Indian Agent.” 



“ ‘British and Foreign Med.- 
Ohirurg. Keview,’ July, 1861, pp. 
JiX)-204. Mr. Sedgwick has given 
such full details on this subject, with 

to no other authorities. 

« Mr. Sproule, in ‘ BritUh Medical 
Journal,’ April 18, 1863. 

“ ‘ De I’laipkce,’ tom. ii., 1859, p. 
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^animation and pits from the small -pox (and formerly 
many consecutive generations must have been thus pitted) 
are not inherited. With respect to Jews, I have been assured 
by three medical men of the Jewish faith that circumcision, 
which has been practised for so many ages, has produced no 
inherited effect. Blumcnl»ach, however, asserts that Jews 
are often bom in Germany in a condition rendering circum- 
cision difficult, BO that a name is given them signifying “ bora 
circumcised;” and Professor Pi-eyer informs me that this is 
the case in Bonn, such children being considered the special 
favourites of Jehovah. I have also heard from Dr. A. Newman, 
of Guy’s Hospital, of the grandson of a circumcised Jew, the 
father not having been circumcised, in a similar condition. 'But 
it is possible that all these cases may be accidental coincidences, 
for Sir J. Paget has seen five sons of a lady and one son of 
her sister with adherent prepuces ; and one of these boys was 
affected in a manner “ which might be considered like that 
commonly produced by circumcision yet there was no 
suspicion of Jewish blood in the family of these two sisters. 
Circumcision is practised by Mahomedans, but at a much 
later age than by Jews ; and Dr. Biedel, Assistant Besident 
in North Celebes, writes to me that the boys there go naked 
until from six to ten years old ; and he has observed that 
many of them, though not all, have their prepuces much 
reduced in length, and this he attributes to the inherited 
effects of the operation. In the vegetable kingdom oaks and 
other trees have borne galls from primeval times, yet they 
do not produce inherited excrescences ; and many other such 
facts could be adduced. 

Notwithstanding the above several negative cases, we 
now possess conclusive evidence that the effects of operations 
are sometimes inherited. Dr. Brown-Sequard •* gives the 
following summary of his observations on guinea-pigs : and 
this summary is so important that I will quote the whole : — 



»' ‘Philonoph. Msg.’ Tol. iT., 1799, 



‘ Proc. Royal Soc.,’ Tol. x. p. 

‘ Commnnication to the Brit, 
c.,’ 1870. ‘The Unect,’ Jan. 



1875, p. 7. The eitracta are from 
thu last paper. It apiieam that 
Obersteiner, ‘ Strieker’s Med. Jahr- 
bilcher,’ 1875, No. 2, has cnnfirme.l 
Brown-Sdquaid’s obsenrations. 
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" 1st. Appearance of epilepsy in animals born of parents having j 
been rendered epileptic by an injury to the spinal cord. J 

“ 2nd. Appearance of epilepsy also in animals born of piirents ' ■ 
having been rendered epileptic by the section of the sciatic nerve. ■ ' 

" 3id. A change in the shape of the ear in animals bom of parents 
in which such a change was the effect of a division of the cervical ' ' 
sympathetic nerve. ■ ' 

“ 4th. Partial closure of the eyelids in animals bom of parents in 
which that state of the eyelids had been caused either by the | 
section of the cervical sympatlietic nerve or the removal of the 
superior cervical ganglion. 

" 5th. Exophthalmia in animals bom of parents in which an injury 
to the restiform body had produced that protrasion of the eyeball. , 
This interesting fact I have witnessed a good many times, and I 
have seen the transmission of the morbid state of the eye continue 
through four generations. In these animals, modified by heredity, ' 
the two eyes generally protruded, although in- the parents usually 
only one showed ezophthalmia, the lesion having been made in most 
cases only on one of the corpora rcstiformia. 

" 6th. Hoematomaand dry gangrene of the ears in animals born of 
parents in which these ear-alterations had been caused by an injury 
to the restiform body near the nib of the calamus. 

“ 7th. Absence of two toes out of the three of the hind leg, and 
sometimes of the throe, in animals whose parents ha<l eaten up their 
hind-leg toes which had become anassthetic from a section of the 
sciatic nerve alone, or of that nerve and also of the crural. Some- 
times, instead of complete absence of the toes, only a part of one or 
two or three was missing in the young, although in the parent not 
only the toes but the whole foot was ab^nt (partly eaten off, partly 
destroyed by inflammation, ulceration, or gangrene). 

“ 8th. Appearance of various morbid states of the skin and hair of 
the neck and face in animals bom of parents having had similar 
alterations in the same parts, as effects of an ipjury to the sciatic 
nerve.” 

It should be especially observed that Brown-Sequard has 
bred during thirty years many thousand guinea-pigs from 
animals which had not been operated upon, and not one of 
those manifested the epileptic tendency. Nor has ho ever 
seen a guinea-pig born without toes, which was not the 
offspring of parents which had gnawed off their own toes 
owing to the sciatic nerve having been divided. Of this 
latter fact thirteen instances were carefully recorded, and a 
greater number were seen; yet Brown-S6quard speaks of 
such cases as one of tho rarer forms of inheritance. It is a ■ 
still more interesting fact — I 
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"Tliat tlie sciatic nerve in tlie congenitally toeless animal has 
inherited the power of passing through all the different morbid states 
which have occurred in one of its parents from the time of the division 
till after its reunion with the ]^ripheric end. It is not therefore 
simply the power of performing an action which is inherited, but 
the power of performing a whole series of actions, in a certain order.” 



In most of the cases of inheritance recorded by Brown-S6- 
quard only one of the two parents had been operated upon 
and was affected. He concludes by expressing his belief that 
“what is transmitted is the morbid state of the nervous 
system,” due to the operation performed on the parents. 

With the lower animals Dr. Proper Lucas has collected a 
long list of inherited injuries. A few instances will spfBce. 
A cow lost a hom from an accident with consequent suppur- 
ation, and she produced three calves which were hornless on 
the same si(ft of the head. With the horse, there seems 
hardly a doubt that exostoses on the legs, caused by too 
much travelling on hard roads, are inherited. Blumen- 
bach records the case of a man who had his little finger on 
the right hand almost cut off, and v 
grew crooked, and his sons had the sai 
hand similarly crooked. A soldier, fifteen years before his 
marriage, lost his left eye from purulent ophthalmia, and his 
two sons wore microphthalmic on the same side.” In all 
cases in which a parent has had an organ injured on one 
side, and two or more of the offspring are bom with the 
same organ affected on the same side, the chances against 
mere coincidence are almost infinitely great. Even when 
only a single child is bom having exactly the same part of 
the body affected as that of bis injured parent, the chances 
against coincidence are great; and Professor Rolleston has 
given me two such cases which have fallen under his own 
observation, — namely of two men, one of whom had hie knee 



4.7.1; r. ■Si’S',”!;'. 
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born with exactly the same spot marked or scarred. Many 
instances have been recorded of cats, dogs, and horses, which 
have had their tails, legs, <kc., amputated or injured, produc- 
ing offspiing with the same parts ill-formed ; but as it is not 
very rare for similar malformations to appear spontaneou-sly, 
all such cases may be due to coincidence. It is. however, an 
argument on the other side that “ under the old excise laws 
“ the shepherd-dog was only exempt from tax when without 
“ a tail, and for this reason it was always removed ; ” and 
there still exist breeds of the shepherd-dog which are always 
bom destitute of a tail. Finally, it must be admitted, more 
especially since the publication of Brown-Sequard’s observa- 
tions, that the effects of injuries, especially when followed by 
disease, or perhaps exclusively when thus followed, are 
occasionally inherited.** • 



Cautea of Non-inheritance. 

A large number of cases of non-inheritance are intelligible 
on the principle, that a strong tendency to inheritance does 
exist, but that it is overborne by hostile or unfavuurable 
conditions of life. No one would expect that our improved 
pigs, if forcetl during several generations to travel about and 
root in the ground for their own subsistence, would transmit, 
us truly as they now do their short muzzles and legs, and 
their tendency to fatten. Dray-horses assuredly would not 
long transmit their great size and massive limbs, if compelled 
to live on a cold, damp mountainous region ; we have indeed 
evidence of such deterioration in the horses which have run 
wild on the Falkland Islands. European dogs in India often 
fail to transmit their true character. Our sheep in tropical 
countries lose their wool in a few generations. There seems 
also to be a close relation lietween certain peculiar pastures 
and the inheritance of an enlarged tail in fat-tailed sheep. 



*• ‘ The Dog,’ by Stonehenge, 1867, 

p. 118. 

“ The Mot-mot hnbitunlly bite* 
the barb* off the middle part of the 
two central tail-feathers, and as the 
barbs are congenitally somewhat 



reduced on the same part of these 
feathers, it seems eitremely probable, 
as Mr. Salvin remarks (‘ Proc. Zoolog. 
Soc.’ 1873, p. 429), that thU is due to 
the inherited effects of long-continued 
mutilation. 
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which form ono of tlio most ancient breeds in the world. 
With plants, we have seen that tropical varieties of maize 
lose their proi>er character in the course of two or three 
generations, when cultivated in Europe ; and conversely so 
it is with EuroiKtan varieties cultivated in Brazil. Our 
cabbages, which hero come so true by seed, cannot form heads 
in hot countries. According to Carrifere,®* the purple-leafed 
beech and barberry transmit their character by seed far less 
truly in certain districts than in others. I nder change<l 
circumstances, periodical habits of life soon fail to be trans- 
mitted, as the period of maturity in summer and winter 
wheat, barley, and vetches. So it is with animals;, for 
instance, a person, whose statement I can trust, procured eggs 
of Aylesbury ducks from that town, where they are kept in 
houses and are reared as early as possible for the London 
market ; the ducks bred from tlie.se eggs in a distant part of 
England, hatched their first brood on January 24th, whilst 
common ducks, kept in the same yard and treated in the 
same manner, did not batch till the end of March ; and this 
shows that the period of hatching was inherited. But the 
grandchildren of these Aylesbury ducks completely lost their 
habit of early incubation, and hatched their eggs at the 
same time with the common ducks of the same place. 

Many cases of non-inheritance apparently result from the 
conditions of life continually inducing fresh variability. We 
have seen that when the seeds of jiears, plums, apples, &c., 
are sown, the seedlings generally inherit some degree of 
family likeness. Mingled with these seedlings, a few, and 
sometimes many, worthless, wild-looking plants commonly 
apjiear, and their apj>earanco may be attributed to tlie prin- 
ciple of reversion. But scarcely a single seedling will be 
found perfectly to resemble the paient-form; and this mav 
be accounted for by constantly recun-ing variability induce<l 
by the conditions of life. 1 believe in this, liecause it has 
been observc<l that certain fruit-trees truly propagate their 
kind whilst growing on their own roots ; but when grafted on 
other stocks, and by this process their natural state is mani- 
festly affected, they produce seedlings which vary greatly, 
“ ■ I’roluction et Kiiation del VaricWi,’ 1865, p. 72. 
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departing from the parental type in many characters.*® 
Metjigor, as stated in the ninth chapter, found that certain 
kinds of wheat brought from Spain and cultivated in 
Germany, failed during many years to reproduce themselves 
truly ; but at last, when accustomed to their new conditions, 
they ceased to be variable, — that is, they became amenable 
to the power of inheritance. Nearly all the plants which 
cannot be propagated with any approach to certainty by seed, 
are kinds which have been long propagated by buds, cuttings, 
o&ets, tubers, &c., and have in consequence been frequently 
exposed during what may bo called their individual lives to 
widely diversified conditions of life. Plants thus prbpagated 
become so variable, that they are subject, as wo have seen in 
the last chapter, even to bud-variation. Our domesticated 
animals, on the other hand, are not commonly exjjoscd during 
the life of the individual to such extremely diversified con- 
ditions, and are not liable to such extreme variability ; there- 
fore they do not lose the power of transmitting most of their 
characteristic features. In the foregoing remarks on non- 
inheritance, crossed breeds are of course excluded, as their 
diversity mainly depends on the unequal development of 
character derived from either parent or their ancestors. 

Conclusion. 

It has been shown in the early part of this chapter how com- 
monly new characters of the most diversified nature, whether 
normal or abnormal, injurious or beneficial, whether affecting 
organs of the highest or most trilling importance, are in- 
lierited. It is often sufficient for the inheritance of some 
jieculiar character, that one jmrent alone should possess it, as 
in most cases in which the rarer anomalies have been trans- 
mitted. But the jmwer of transmission is extremely variable. 
In a number of individuals descended from the same parents, 
and treated in the same manner, some disjjlay this power in 
a perfect manner, and in some it is quite deficient ; and for 
this difference no reason can be assigned. The effects of 
injuries or mutilations are occasionally inherited ; and we 

“ Downing, ‘ Fruits of .^me^ica,’ p. 5 : Sageret. ‘ Pom. Phya.,’ pp. 43, 72. 
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ghall see in a future chapter that the long-ooniinued use and 
disuse of parts produces an inherited effect. Even those cha- 
racters which are considered the most fluctuating, such as 
colour, are with rare exceptions transmitted much more 
forcibly than is generally supposed. The wonder, indeed, in 
all cases is not that any character should be transmitted, but 
that the power of inheritance should ever fail. The checks to 
inheritance, as far as we know them, are, firstly, circumstances 
hostile to the particular character in question ; secondly, con- 
ditions of life incessantly inducing fresh variability: and 
lastly, the crossing of distinct varieties during some previous 
generation, together with reversion or atavism — that is, the 
tendency in the child to resemble its gprand-parents or more 
remote ancestors instead of its immediate parents. This latter 
subject will be discussed in the following chapter. 
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